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C7 made eaſy fo any indifferent Capatity, © 
Notation, Subſtraition <Y 
Adrien, $3 Muleiphication pos k 
-  Withſeverat Uariations; | 
ALSO; 

REDUCTION, with the Golden Rule , or Ruleof 
Three , ſhewing ſeveral waycs of Meaſuring Circles; 1 
Globes, Balls or Cylinders, &c. andto find the fe 


Con:etit ofany Burt, Pipe or other Cask 
their Eruſtams, with feveral waies of Kearny Te 


per Tiaiber.: - | 
To which is added 
The Deſcription of a yery-eaſy Inſtrument for thie taki 
of ay he/glts or diftan« .ELwijr pur Geamerry or Trig2nom 


try , Scale Compaſles or Line'9t; Cords , oniy councing tþ 
Divifions of the lnfirament\ with the Exglaneen gl 
Mulciplication.of Decinal of yu/gar fraftions,, [ & 
Practiſe. in Decim;ls and ſo plain a way of Ex rg a 
ſquare Root almoſt as eaſy Divifion, 2 
ALSO 
An Efy to Gunnery , ſhowing ſeveral waies of ning > an 
in acceſſible Diſt:nce or Alcitude , withia common fghe; 
with ye: y inany things never-before made publick , of w 
_ you may Read ar c Large 3 in Page 103 & 10g, 
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Addition, Dane, mo . 2 
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REDUCTION, with the Golden Rule , or Ruled f 
Three , ſhewing ſeveral wayes of Meaſuring Circle: s, 
Globes, Balls or Cylinders, &c. andto find the ſolid: 
Con:etit ofany Ruct, Pipe or other Cask Cones an F 
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Praiſe . in Decim: als and fo plain a way of Etr: &i rs th 
| ſquare Root a\moſ as caly Divifion, -A 
ALSO 2 
An Efay to Gunnery , ſhewing ſeveral waies of finding anj 
iv acceſſible Diſtince or Alcitude , withia common ghe he, 
with ve: y many thicgs never-before made publick. , of of 
- you may Read art c Large 4 im in Page 16 103 & bathed 


By WILL. LW ALGR 


LON DON Printed | for "che author and Je ro be old b by hi 
; the Two Whi;e poſts in Newcon, fireer in Sr, Giles's , at 
Mr; Wake: Hae ir the Fen DR in arty) Boldeth 


ha. #42 E : Ds 
* 6 \ IIA n l ” LE 3 E 3 
As RF © L , "_ ” > We BY GE 4 F 


- © x 
3 * 2 2 BR ” yg of 
il P SOR" "AR * 


S 


To the Righe Ho: ourable 


Sir THOMAS Ct} ICHELY, | 


KNIGHT, 


Maiſter- GENER AL of His MAJESTIES 
ORDNANCE, and onc of Hts MAJESTIES . 
Moſt Honourable PRIFY COUNCIL. 


|S 9 G Finiſhd theſe | 
| Y Eſſayes, 1 thought my ſelf” 
in Duty Obligd to offer them to 


| your Honours Cenſure, whoſe Rea- - | 
| dineſs to Entertain any thing that 


The Epiſtle Dedicatory, 
m4) Tend to your King and (,oun- 


treys S ervice : together with your 
Love to Uſe eful Sci ciences, has Em- 
boldned me to this Dedication, and 
to Subſcribe my ſelf © 


Your Honours Humbly 
Devoted | 


WILL. WALGRAVE: 


$S2222202620620066k | 
1+ 5 To the READER; 4 


Courteous Reader, | 


d [| Havine for many years been Arquainted with , 


ſeveral of His Majefties Gunners and Pra-) 
fitioners, and being often invited by thems to. 

Jee their Exerciſe, wbich Created ſeueral Diſcour=z 
es and Diſputes of Gunnery amongſt us: 14s 
inthe beginning of the Tear 1672, defired rob j 
one of their Society.” but Conſidering that the Nas! 
ture and Form of ihe Oath taken by every Pratt= 
tioner at his Entrance, is, To ſerve his Majeſty! 
by-Sea or Land whenſoeyer he ſhall, be Com- 
manded, 7 refuſedto take it bicauſe my Conſtitu= 
tion will by no means endure the, Sea; But af 
length jt was Agreed, that Clauſe ſhiald be left 
| out in my Oath, and then Irook it. 1 
' Not loug after ſttveral of them Appointed « Plack 
of Metting, and deſired me to give them [uch In 
| . fruttions andDiredtions as were neceſſary for a 

| Guyney to wnderſland, which 1 condeſcended. 
— #0, and in order therewnto Compoſed ſeveral 


|, aſef 


pg” wx 4a 4 =. 146 Fe” 
—P % ORC 4 TY 2 
1 bags re —* , 
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Meg | To the Reader: | | 
uſeful Tables, never extant in aty Author, with | 

| $/4ir and tafie Ditect ons for the ufe of them, and | 
| anany other things neceſſary tobe kuown, by every. 

F one that intends fully te underſtand the Duty ad | 
Buſineſs of a Gunner much more being required 

| thereinthen ts Diſpart a Peece and Shoot at the 

| Butt z» the Old Artillery Ground, ZOOS 

1, But our Meeting being of no long continuange, 


/ 


X 1d by that Means, few Cor none)being made per Fete 
2p their Bufineſs, 1 was deſired by ſexeral of them 
to Publiſh. this following Treatiſe, it being Printed 
 teeflokRy the Charge of my pes Rod 
Candid Friend Mr,Richard Pyne, fbr the benefit 
+38 "» bY 0 -. v1 . IF 

Bf Juch as are” deſtrous of InflrutFion and Know- 
_bedge in that Art ;. Hoping the genume aut 17- 
bk partial Reader will kindly accept thereof, though 
"(as it was long in doing, new and then by Peece- 
_ meals) there is not that Order and Method jn it 
which by [omit Criticks may be expetted ; Which 
56k Granted, will (perhaps) encourage me 10 4- 
+\oF BAIL I) 5, ”Y de ng 
' Fi wy Coy another tmes and oblige him that 
(U] be Feady. to ſerve you to hu Power, 


WL Goa 2 , 


W. Walerave, 
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P! ged.line 4 for within r,which inzib.1.5.ſor, ouy r. four. p.10 
I. 14. torſerdownr.ſet down yp 17 | g.1etz*7.18-5 overzs,p, 
23.|.ult.for an equa! r.unequdal.p 34,1 26,t0r right r.left py394l, 
20.forr:ght r.l-ft.p.51.1.20.for beingſubliradcdr,f, bt: afied from 
P56 1,20, or produceth <1 ryproduceth 15 p 65.41.24. for pence 
half. peny r.7 pence half pen-y.p.80 1,6, for dividend r, druided, 
P.93 1.8,for 100t the r. 10018 of the.p.94.1.4.for lolodity r,ſolidiey. 
P 979';7,for of the 3 foetr, f the baſe, 3 foot,p gy |,'8 for top of 
r,tbp »,p 103zfor ſeitr.ſkell. p11 2.1.22,tor 'oF7 r.t617.p,122 
I,n3,for much 16aſon ry, math by reaſon, p51259.'\,12,tr at her 
bore r,of her bore, p,149 1.19 19Half of it, p15 ,l, ,r,laid open. 
p-1<29for rule tyreſultzib !,1 1,r,cube r00r,py1 £6,1,20f07 line I, 
limb p,160 |1,16,',having ſer.ib.).ulr,for unto n þich you worksry 
xn which if you work rue,P 16941314, foi acie(ſible r. inacceſ= 
fble. p,1971,3,for left r,right.p,198,for acceſſible r,inacceſſible, 


Faults in the TABLES. 


In the Table of Coynunder Farthings for ,r, 1 penny: * 

In the Diſparting Table, apai'ſt 39 and under G6. for 10,1172, 
and againſt 41 and under 2, for 13,1. 6r.13:114. and un- 
derz for 13; 198t.,13:146, and under 4zr,13 : 1 8.and un» 
ders r,13 : 2cg,under 6 r,133 241, under 7,r,13.:73, under 
SV r,lz,z< 5. : 

In the Table of Powder againſt 2 and under 4 for 28 
32?y, 

F In the Tableof bredth of the Cattridg againſt 7 and under 7 
for 24,00 r.24.20, | 

And inthe length of the Cartridg againſt 3 8nd under 6 foe 

5.053 1.3.053,and agalnit 6 and under 2 for 1,629 r:1,0:9. 

In th: Table of Gunnery in page 148 againit D,C, and uader 
the bredth of the Cartridge for 13,00,7, 13,2". | 

In the Tables for Finding Diſtances againſt46 and under z 


for 010128 r,0104384 And 


| _ _ Fauſtsinthe TABLES. 
'And egainſt 67 and under 5 for 0242621.024142; and'againſt = 
73 and under $,for 034400 r,034420> | 


| [Theſe Tables ſhould havebeen Priated as the Sines and Tangents 
are, to Lie open one againſt another, bur you may have the 
ſame ule of them by turning over a leaf. | . 
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Decimal 
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DECIMAL ARITHMETICK 
Made Eafie. 


HE Uſeand Excellency of this kind 
of Arichmetick,is not {o well known 
as I could wiſh it were, and eſpecial- 
| . lyin all kinds of Aenſuration, ci 
the Length, Superficial, Cubical or Liquid. 
For in taking the Demenſons of any thing ta 
be meaſured, there are no Rules that will come 
ſonearto Truth, as thoſe that are divided Dect- 
mally. This: | 
Asif it bea Foot-Rule, it is divided firſt into 
ten Parts, which are calPd Decimal-Inches ; or 
ſo many tenths of a' Foot; then every one of 
theſe tenths are divided into ten Parts more, 
which bringeth the Foot into one hundred equal 
Divifoons, fo that every Foot is call'd one 
hundred. | 
So, if you were to cxpreſs in writing, three 
Foot, and three of theſe tenths of a Foot, and 
alſo three tenths of one of theſe Inches: It is 
thus, 3+ 33, WP; 
| Which is no otherwiſe diſtinguiſh'd, then by, 
| B putting 


2 Decimal Arithmetick. 

putting a {mall point or tittle between the firſt 
Figure, andthe two laſt,and then all theFigures 
beyond that- Note of D-ftintt:on, 'are always 
Decimal Frattions. © 

Which is thus Exprcſ&d, three hundred and 
thirty three Parts of one hundred. 

And what hath been faid of the Foot, will be 

the ſame of the Yard or Ell, divided into aa - 
hundred Parts. 


Addition of Decimals. 


(1) (2) © 
85. 24- 365-873. 7864. 8573s 
4.3: F2» 083. 190» 8756. 9257- 
35- 87. $73- 287 , 6834- 7301s 


48. 72. 601. 892. 80QLG. 6002, 
G9. 35. 710. 785» 0730. 05 03, 


—_— 


254» 70» 2335+. O27» 32207. 1636 


—HE Addition of Decimals diftereth no- 
thing from other Addition of whole Num- 
ters,but minding the Frattions that arepricked 
off towards the right hand; The ſum of the 
firſt five lines ,of Figures under (1) is 254 and 


7®0 


Decimal Arithmetich] Y-- 
70 Parts of an hundred; The ſum of the ſocond 
under (2) is 2335 and 27 Parts of a thouſand 3 
Alfo the third ſum under ( 3) is 32207 and 
1636 Parts of ten thouſand. 

The firſt Parcel, the Fraftions are but in 
hundredth Parts; as we ſuppoſe a Foot or a 
Yard to be divided into ſuch Parts. | 

The ſecond Parcel, the Fractions are Parts of 
a thouſand; as if a Foot or a Yard were divided 
into a thouſand Parts. | 

The third Parcel, the Fractions are Parts of 
ten thouſand; as if a Foot or a Yard were divi- ' 
ded into fo many Parts. 


——  —— — 


Subſirattion of Dectmals. 


QUILESNE TIO is the taking of 
| one Number out of another; as thus, . four 
taken from fix, and there remains two, and 
eight .from twelve, there will remain but 
four. . 
The order ofSubf#rattion of Double Numbers, 
is to borrow trom the next Figure towards the 
lei# hand, when the upper Figure to the right 


; ÞFand, is too little to take the other Figure out 


of. 
As in taking eight out of twelve,when they : re 
B 2 tet 


: " ey |  Decrmal Arithwetick, 2s -"N 

-  ſetin order to be Subſtrafted, 'and will Rand 
under the ſecond, and [ cannot have eight: out 
' of two, but then borrowing one from the next 

_ place onthe left hand, within that place is ten, 
then | ſayeight from twelve, and there remains 
Vur- Eee: | 
This Rule you muſt obſerve in all Decimal 
;ubſtrattion, tor this kind of Swhſtr ation is 
much eaſier than the Subſtraftion of Time or 


 - Money; for they have ſeveral Denominations, 


- but this goeth all by-tens, as whole Numbers 
_ No; keeping the true places of the Fraftions. 


78. 44s = $78. 753- 
04- 32. 789. 987. 
| 14-12. Difference, $8,766. Difference. 


The proof of this Work , is by. Add 


the difference, and the ſum thatyou SobAraAcd 
out of the omg 5 and'if it be true 


done,' it will be the ſame with the Number that 
you Subftracted from. 
c | Example; 
. G4- 32. 7189. 987- 
14- 12. add _88. 756.udd 
78. 44 _ 8798-753. 
En en as . EE * 


This 


a 


| Decimal Arithmetich. E 

This proves the work to betrue, forby this 
Addition you may {ee both' your ſums that you 
Subſtracted from, proCuced; viz. The firſt 78, 
44- And the ſecond, 878. 75 3- ; 

This is very eaſie, and but little uſed in Guns 
nery; and thoſe that have occaſion may findit 
at large in 41r. Liburns Arithmetick, in page 
2.40. 


_ 
_—_— ——u 
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Aultiplication in Decimals. 


FT: HE Uſe of the foregoing Table, is to 
know how much any Figure,. being multj- 
pli'd by another Figure, contains. op, 

The firſt Column at the left hand; and the up- 
permoſt, Rank of Figures at the top, are the lea- 
ders of all the reſt of the Table. | 

For it you would know how many times ſeyen 
times eight is, __ look for the greateſt 
Numbcr it the Head of the Table, and againſt 
the other in the firft Column, and in the angle 
of meeting,you will haveyour deſire, . * 

Firſt! look for eight at the Head;and puide- 
ing my eye downward, till I come to ſeven in 


' thefirſtColumnzand under eight(which is at the 


top) in the Angle of the meeting of cight and 
ok = | leyeng 


6 Decimal Arithmetich, 
ſeven,! find 56,and ſo tmuch is ſeven times eight 
or eight times {even- ; 

The like is to be underſtood of any other Fi- 
ures, as nine times ſeven is 63, or ſeven times 
nine, is all one, andſeven times ſeyen is 49, and 


eight times eight is 64, 10 nine timesnine is 8 13 | 


And theſe laſt Numbers are the ſquares of the 
Figures at the Head, and thoſe in the firſt Co- 
lumn, as fix at the Head and fix at the Side, is 
35.in the Angle-mecting ; and ſo much is the 
{quare of fix,and jn the ſquare of five is 25,and 
the like is to be underſtood of all the reſt. 


Multiplication of Decimal-. 


HIS is the Principle, and moſt Uſeful be- 
£ one to Decimal Arithmerick, and inall 
ſorts of Menſuration it is moſt proper. : 

Aultiplication is a doubling,or leveral times 
adding of one ſum ; Multiplying any Number 
by two, is but doubling the ſame Number, and 
i: you Multiply any thing by three or four, it is 
but ſetting down the Number three or four 
times, and adding them together 3 and their 
lum will be the ſame, as it ithad been Multi 
plicd by three or four, | For 


Ditermal Arithmetick, + 
For if ten were to be Multipli'd by hs 
then | ſay three times o is o, and three times one 
is three, which being ſet on the left hand the o, 
it will be 30, fo likewife if you fet down 
ten three times, and add them tosether, it al- 
ſo will be 30, and fo will four tens be 40; The 
lize muſt be underſtood in greater Nunibets. 
Multiply 23 by 564, :s in the + 
Margent, then {ay three times 23, 
four is twelve, ſet down twoun- JE — 


« 1 -op 
der three,and carry one in your |, 128 


mind, then ſay three times fix T3 


is 18, and 1 that you bear vw 2 
in mind, makes the 13 to be 109, DE, 
ſet down 'nine and carry one, 6 0 
and three times five is 15, and 3 

one is 16; ſet down fix, and 

the 1 behind it, as in the Example» 

Then have you done with tne Figure 3, 
and you may give it fome note, that you may 
kno w you have done with it. 

Then begin with the 2 which is under 6; 
and {ay two times four is eight, which you muſt 
{et under the 9: Foralways wiien you begin 
to Multiply with any Figure, you muſt {et the 
firſt Figure underit;, tor as the Figure 2 
ftandeth under the 3, ſo muſt the 8 


Rand under the 2, whichyou Multiply with. 


B 4 Then 


US * is < f _ ” 
Ge ne et AIG die Bi et DES es rot Gnreanees Log 
cy - . * 


Py by 
<p 


8 Decimal Arithmeggck. 


ing two and three is fiye, ſo there is no nine at 


i 1%. a 6. eu : %" k 2 L n , , 
2 DENG ERES. MN oe el ASD SEC gra, tw, Is 
- Go * A. 4 q - "i 5 : * .< - dy A y , = 6; 
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[Then ſay two times fix is twelve, ſet two 


under fix, and keep one in mind, then two times 


Hive is ten,& one in mind is cleyen;ſet one under 
one, and the other one further to the left hand; 
then draw a line and add them together as you 
ſee, 12972. $0 have you finiſhed this Multi- 


- plication. 


T—_—_ 
COSI 


THE beft way is by Diviſjon, becaule it 
'; proves every Figure thereof: But he that 
Kath not well learned Muliplication,will be at a 
great ſtand howto prove his work by D:vifpon, 
before he underſtandsany thing of it. | 
But here is another way,which may be caſily 
learned, and quickly done. Thus, | 
Firſt, make a Croſs, as you may ſee 
at the laſt Figures Multipli'd ; then ſee how 
many nines you can have in 564; thus five and 
fix is eleven, and four is fifteen, out of which fif- 
teen take nine, and there remains ſix, which I 
fet in one fide of the Crols; then caſt away all 
dhe nines out of the next Number, viz. 23, ſay- 


all, 


- 
po 
I 


How to prove Multiplication, 


þ 


cainft the ſix, then Multiply five by fix, and it 
makes 30; now caſt away all: the ninesof 30 
(which is three nines that makes 27) now 25 
from 30, and there remains three, which ſet at 
the Top or Bottom of the Croſs. - | 

Then caſt all the nines out of the Produ&, 
which is 12972, ſaying one and two is three, 
and nine is nine, then ſeven and two isnine; fo 
when two nines are caſt out, there will remain 
but three, which you muſt ſet at the bottom of 
theCroſs,and always when the top and bottom 
Figures are alike, then the work is true done, 
otherwiſe not. * 


| Multiplication with Decimal 


Frattions. 


Et the length of aPlat-form to bePaved with 


Purbick-ſtone, be 33 Foot and ſeven tenths. 


and a half, which will ſtand thus, 33- 75 ; And 
ſuppoſe the bredth to be 31 and 53 parts of a 
hundred; I would know how many Foot of 
Stone there will bein the Paying ofit. a 

s ere 


| Decimal Arithmetick. 7g 2 
all, then ſet this five in the Croſs, over a- © i 


be Decimal Arithmetich, 

Here Note, that here is two Fractions in the 
length, and two allo in'the bredth, which is 
four Fractions in all ; and fo many Fraftions 
muſt be cut eff at the right hand, when you 
have Multiply d them one by another, as you 


did the whole Numbers in the laft Example, ſet 
them down, 


Another Example. 
(0 3 Z. 75 
3.59 APY 
Always ſet the biggeſt Num- 10125 
ber uppermoſt, then begin with 16875 
the laſt Figure of the lower 3375 


SUM, and fay 3 times 5 15 15, __10125 
ſet down 5 and carry 1, and 106411375 
3 times 7is21, and 1 I carricd is 22,fet down, 
and carry 2, and 3 times 3 is 9, and 2 carried is 
11, ſet down 1 and carry 1, and 3 times 3 is 9y 
and 1 I carried is 10, which I ſet down, it b-ing 
at this end of the Multiplication of the firtt 
Figure. ef 
ThenI begin with the next to it, which is 5, 
and ſay 5 times 51525, Iſctdown 5 and carry 
2,45 you lee in the Example. 

And by the ſame«Rule proceed as with 3. and 
5, and afcer the ſame manner with all the'reſt - 
| the 


| Decimal Arithmetic . we 
che Figures, always falling one place back to- 
wards the left hand, that the firft Figure thax 
you ſet down may always ſtand under the ſame 

igure that you Multiply by; Then when 
you have compleated all the fourFigures right, 
they will ſtand in the ſame Order, as in the Ex- 
ample, then add them together, and their ſum 
will be: 1064 : 1375: 

Then cut off the four laft Figures to the 
right hand, and thoſe will be FraQtions; and the 
other four towards the left hand are the num- 
ber of Feet, and the Figures cut off are 1 375 
Parts of 1co000 of a Foot, which may be redu- 
ced into Inches, by being Multiplied by 12, 
and four Figures being cut off, as 'n this Fx- 


ample, | 137$ 
It will produce 1 Inch and 65 _ 12 
Parts of one hundred of an Inch. 2750 
For in Decimals you are to FIT... 


underſtand, that 65 Partsof an —1:6500 
hundred hath the ſame Proportien as 6500 


Parts of ten thouſand, for Ciphers are ' added, 


and likewiſe taken away at pleaſure. 

As thus, 5 tenths is the ſame with 5o parts 
ofan hundred;and ſo is 500 parts of a thoufand, 
equal to 5 tenth parts, they being each of them 
equal halfes of their Denominator : ſo where 
Ciphers happen, you may leave them off as 
you pleale, And 


: 4 _ 
Rees » fy 3. &. O 
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42 * . Decimal Avithmetich. 
'.” Andby. thislaſt Example any Superficies ma! 
be Meaſured, not onl oner's ! 


* 


only ji Foer-Meaſure,but al- 
ſo in Yards, Els, Pacgs, Poles, Chains, or any 
other ſort of Meaſures, they firſt being divided 
into ten, a hundred or a thouſand parts,as you 


©; Think convenient, 


— 


* 
 —_. — 


How to Meaſure Solids. 


th there werea Rampire or Bank of Earth to 
; þe made 40 yards long, 14 yards thick, and 
22/yards high, (theſeare all even yards, and 

therefore it is the cafter.) | 


Firft, Multiply 40 by 14 thus : I; 
and the Superficies is 560 yards, 160 
which you muſt multipl#by the 40 __ 


Height 22 yards, as in the Ex. 560 
ample; and the. Produdt will be 22 
twelve thouſand three hundred "$220 


and twenty yards, the quantity 1120 


ER 


'of the bank. 12320 


The Reaſon why this. Queſtion was Placed 
here is, becauſe it oft hapneth that ſuch kind of 
Work is agreed for with \Workmen at a Rare, 


by the yard, | And 


Eights : Decimals of aFov'. 


1 |- 0104 | 
e | 0208 
'3 - | 0312 
4 ©4-16 
5 OF20 
| (6) ©0624. p 
7 | 0728 
Inches : Decimals. Pag Fe 12g 
I | ©0833 
2 ' 1666 


| 3 | 2500 | 
4 $293--/ 


| 


| Andby what hath been ſaid inthis, you may 
underſtand thatthe Meaſure will be Ba ſame; 

inthe Digging forth of Earth for Mining's * 
| Countermining. 570 


| 
- 
by 
—- 


A Table to Reduce common. 
Inches and Eights into De- 


cimals of a Foot, 


HE Uſe of this Table is to turn common 

& Inches and Eights into Decimals of aFoot, 
for the ready Multiplying of Feet, Inches and 
Eights, when reduced into Decimals Frattions 
"This Table hath rwo parts : The firſt Co 
fumn to the left hand of the upper part isEights 
of common Inclies;* And'the firft-Column of 


 thelowerpart is common Inches: * And the {es 


cond Column of both cantains the: Decimals, 
anſwering to Inches-and Eights as near asis 
needful for any common buſineſs.the uſe where- 


ef will more plainly appear by 


Examples, 
I would have the Decimal anfwering to 7; 
Inches 


»- = "Sn k 
I z 4 % 
Ws © , 
« : 4 Y 

# x . 
- 


Ny "EY". ot ooh TAX hi "On "0 Fe >. . 4 at % $ 
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_ -- Decimal Arithmetich., 
. Inches, ' and 9 Eights of an Inch: If you caſt 
' yourEyeon the lower Part of the Table, and 
againft 7 Inches you may finde 5833, and a- 
- | gainſt 7 Eights inthe upper part is 0728, which 

added together, makes : 656 1,whictr is the De- 
cimal of 7 Inches and 7 Eights. 

And in like manner, .the Decimal of five 
Inches and 3 Eights will be found to be 4478 : 
And the Decimal of 11 Inches and five Eights, 
'will be 9686, -and fo you may finde any 0- 


. ther. 


AT able to Reduce the*N ails 
of a Yard into Decimals. 


THIS Table will be of good Uſe, when any 
Number of Yards and Nails are given 10 
be Multiply'd by the ſame kinde of Denomi- 
ration, as the Compaſs of any Roem of Wainl- 
coat, Hanging or Painting, or whatſoever is 
; $iven in Yards and Nails; And allo the height 
of the Room in Yards and Nails; The Decimals 
will make theWork the caſier,as will appear by 
this Example, | 
The firkColuman to the left hand,is the _ 


A Table to Reduce the Nails of aYard 


snto Decimals. 


Nails: Decimals of Nails ofa Yard. 


O1] o625 
[nes HO. ni 
oz] 1875 
O04} 2500 
O5| 3125 
O65] 3750 __ 
7 4375 
08] 5000 Page 14. 
oO9| $5025 
10| 6250 
I I 6875 
I2 700 
23] $125 
[2418759 
15] 9375 
16] 10000 


Decimal Arithmetick, ty - VY 
of a Yard, and the fecond is the Decimals an- "i 
ſwering to each Nail ; As againſt 12 in the 
firſt Column is 7500 in the ſecond, And a- 
gSainſt 8 in the firſt, its 5200 in the ſecond 3 And 
againſt 5 in the firſt, is 3125 in theſecond : And 
all the Numbers in the ſecond Coluinn, are the 
—: opens parts, anlwering to cach Nail in the 
rſt. 
Suppoſe a Room 17 Yards and, 12 Nails a- 
bout, and 3 Yards and 5 Nails high, the Num- 
bers will ftand thus 17 : 7500 and 3: 3125, 
which Multiplied together , produceth 
58 : 79687500, which maketh 58 Yards, 
and a little above three quarters of a Yard. 


Another Example with Frattions. 


l 
f 


I would have a Mine made 73 Yards and 75 
parts of a hundred in length, and 5 yardsand 25 
y_ wide; and the height thereof to be 2 
Yards and 5 parts, then 1 would know how ma- 
' ny. Yards of Earth it may contain, and alfy 
how many Loads, (4 Yards making 5 Load.) 

Here will happen five Figures that will be 
Fractions, viz. in the firft Number 75 are two, 
and 25 in the ſecond make four, and the 5 in 
the third Number, (which is a halt) make five 

Frattions 


| F 4 | Fo © Decimal Arithmetick. : 
©  Fraftions,in the whole: Then ſet them dowii 
| 5:25: bredth 


Ov re ———————_— co 


73:75 : uppermoſt be 36875 
ing -the length of the 14750 
Mine , and g: 25 the 36875 
- bredth, ſet next under it 357: 1875 
as you ſee in the Example EEE: 
Then Mbltiply the length by the bredth, 
. 'beginning with the firſt 5 on the right hand 
at bredth, ſaying 5 times 5 is 25, ſet down y 
and carry 2, then again ſay 5 times 715.35 5 
and 2 that you carried is 37 3 ſet down 7 and 
carty 3, andſo goon till you come to the laſt 
Figure on the left hand of the uppermoſt Row, 
then the Multiplication of that firſt Figure,will 
produce 35875, as they ftand in the Ex- 
ample. + | 
Then - begin again with the next Figure | 
. 2, and ſoproceed with it as you did with the 
5» ſetting the firſt Figure of the Multiplication 
under the 2, that you Multiply by , and 
the ſum thereof will be. 147 go, ſtanding a place 
back towards the left hand.  , 
Then bepin with the next and laſt Figure, 
which is the ſame with the firſt, and therefore 
F muſt be the ſame ſum, only it muſt Rand one 
& , >. plece more backward then the Jaft OY 
i ands 


= mw. TF Rey: Wh flu Oe 


ſtands. about it, towards the left hand, and it 
will be the uttermoſt figure towards the right 
hand. | 


Then as they are ſet, which is each ſum one 


place backward of the fum, over it, add them 
together, and their product ( cutting off the 
four laſt figures for the four Fractions ) will be 
the number of Yards that are on the Flat : 
387. 1975. | 3871375 

Then the Height or Depth 25 
being two Yards and a half; 19359375 
by which you muft Multiply 14743750 _ 
the former ſum, as you ſce 967. 968. 75. 
them placed in this example. 

So the numbers of the Yards of earth will be 
967 Yards, and the five figures cut off are a 
Decimal Fraction of one Yard, the Yard being 
fuppolſed to be divided into 100000 parts. | 

This, or any other Decimal Fraction, may 
be reduced into Feet and Inches by Multi. 
plication. 

Note that a Yard Solid or Cabical is 27Footz 
for one i{quare Yard is nine Foot, for 3 times . 
3is 9, and 3 times 9 is 27, the Cube of 3. 


Decimal Arithmerth, = wy © 
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— - 
—— — 


th. 


— 


How to clear a Decimal 
Frattion. 


* 


" A NY Decimal Frattion may be brough 
into a Foot, Feet or Inches, if it beat 
Fraction of a Yard, or of a Pace, which is 
Foot, or of a Pole,which is 16 Foot and a half, 
or of an Ell, which is 3 Foot 9 Inches, any of 
theſe luppoſed to be Decimally divided, into 
© 10.Ora 100. Or a 1009 parts,or more: Their 
Fractions may be cleared by Multiplica- 
tion. 
BS 4 Ifa Yard in length have a Fraction: thereof 
WW - to be cleared; it muft be Multipli?d by 3. And 
if it bea Pace in length, by 5; If a Pole,by 16 
and a halt, and an Ell, by 3 Foot and 3 quarters 
of a Foot, or 3 : 75- 

But if it be a Fra&tion of any of their ſquares. 
then you muſt Multiply the Fractions by their 
ſquares, as the ſquare Yard is 9 Foot : and the 
Ell by 14. Foot 0625. 

Note that you muſt always cut off ſo many 


figures as you haye Fractions at the laſt, and 
what 


__ RAD 5 


- > eve ate 
" 4. Aa -.- FRY F ” 
py We 4» - Lat 
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what remains to the left hand, is Feet, and the' 
other to the right, is a Fraction of a Foot,which 
you may afterwards Multiply by 12 Inches, 
#ad cut off the number 0: Fractions, and what 
remains to the left hang is Inches, and the like 
Qt any other : the ſquare Pace is 25 Foot, the 
{quare Pole is 272 Foot and a quarter. 

And the like way you muſt uſe in the 
Cubes; but there will be little occaſion for a- 
ny of the aforementioned Meaſures in tacir 
Cubes, except the Yard. | 

And to clear any of its Fra&tions, you muſt 
Multiply by 27 Foot, and cut off ail-the num- 
bors of figures as the Fradtions did extend to 3 
And what remains to the left hand is Feet; and 
the figure cut off is a Decimal Fraction 
of a Foot, which you may Multiply by 
12 Inches as before directed, and as by the 
foregoing Fraftion will more plainly ap. 
pear. 


Exan ple. 


The Fraction before going is 96875. 
five figures 96875, as you may 2 
ſce in the laſt example, which 698 125. 
being Multipli'd by 27, the 163750. _ 
product is 26: 15625 the laſt 26:1 5625. , 

S'2 five 
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five figures to the right hand,are a Fra&ion of a 
foot; and the 26 to the left hand areſo many 
{eet, which is almoſt another Yard. 

And if you would know how much that 
Fraction which is laſt cut off, contains in Inches, 
Multiply it by 12, the Inches in one foot, and 
cut off tive figures again, as in the example. 


That is 15625 Multiplid 15625. 
by 12, produceth 1. 87500, _ [3 
which is one Inch and almoft 3 1250- 


another, or almoſt two 


but now it wanteth 25 parts of a 1000, which 
in this buſineſs is but little conſiderable. * 

Alſo you may caft np anyDimenſiens,cither 
in Superficial or Solid Yards. 

Then to find how many load are contained 
in 963 -Yards (for this is very little leſs) it is 
uſually done by the Rule of Three. Thus ſtart- 
ins the queſtion. . 

if 4 Yards give 5, Load; . how many Loac 
Wil 968 Vario Fs 

But by reaſon” Me are yet but in Multiplica-| 
ton, | will here acquaint you, how to effe&t it 
by Multiplication. 

Any number of Yards Multipli*d by 125, 


and the two laſt figures.or Cyphers cut off ” 
wards 


Fl 


\ fv 


"i 
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wards the right hand; what remains to 


the left are Loads, as you may ſee in this 
Example. | 

086 Multipli'd by 125, pro- 008. 
duceth 12 10.00. then prick off 125. 
the two laſt, which are Cyphers, 48 40. 
and the remainder 1s Loads, ac- 1936. 
cording to that proportion of 4 _ 963- 
Yards making 5 Loads; and 1210.00. 


the number of Loads will be 1210; but if the 
two Cyphers which was cut off had been 25, 
then it had been a quarter of a Load, and if it 
been 50, then it had been half a Load, and if 
75 it had been three quarters of a Load, 
Or you may clear the Fraction cut off, thus. 
If you ſuppoſe the Load to be twenty hundred 
weight, (which is always accounted to be a 
Load;) then it the Fraction cut off were 35 
parts of a100: I would know the weight of 
that Frad1on. 
Multiply 35 by 20, or double 35, and add 
a Cypher to it on the right hand, and it will 
produce 700, which is the value of the Fracti. 
on of 35: or lct the Frattion be 73, and you 
deire the weight; double 73, and it makesa 
146, to which annex a Cypher, and it will be 
1460, Which is the weight of that Fracti- 


ON. F 
C 3 There 


"2 Decimal Arithmetic, 
- - There might be wuch more ſaid of Multi- 
plication, *as 'to Mony,in ſeveral Denominati- 
013, as pounds, ſhillings, pence and farthings, 
to be Muitipli'd by the like Denominations, 
or by ſeveral Denominations of Meaſures, ei. 
Ther dry, or liquid, or weights great and 
ſmall. But I ſhall omit them here, and give 
ou {ome account of them, when. I come to 
The Rule of Three, 
. ]t will not be out of the way,for aGunner to 
underſtand how to meaſure Planck, or Board, 
or Timber, becauſe ſuch things will be for their 
ule.” On | : . & 41 ; 


Lo —_Y cw 


How to Meaſare Plank or 
: | Board. | 


THIS is very Eaſte by Decimals, for you 
- # have no- more todo then to meaſure the 
length in teet, :nd Decimal parts ofa foor, and 
alſo the breadth in the like meaſure, but it of- 
ten happeneth that the P/ankor Board is broa- 
der at the one.end then it is at the other : Then 
| you may meaſure both ends, and add them to- 

Scther, 
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ether, and take the halfthereof: then Multi- 
ply the length by the breadth, and cut off fo 
many figures as you have fra&tions, and what 
you have remaining towards the leit hand, is 
teet, and the figures cut off, are fractions ofa 
foot, as will appear by Example. 

Suppole the length of a Plank to be 23 and 
53 parts of 100 of a foot, and the wideft end 
be 2 foot 72: and at the leaſt end 2 foot 15 
parts, which added together, makes 4 foot 
87, whole half is 2 foot, and 435 parts of a 
1000. . 

Note, here are five fractions, (viz.) two in 
the length, and three' in the breadth. 

Set them down as before diret&ted, and as is 
here expreſſed in this Exatuple. 

Which being Multipli'd 2:435: Breadth 
asyou are before taught, 23:53: Length 
and the liſt five figures cut — Fes 06s 
off to the right hand; the ; , 175. 

Anſwer will be 57 foot, 


; 7308, 
and a little above a quar- 18 4 
ter, for there 15 no need of — OB Ter hoon... 
lear! he-fraftion amv. 23 $5 
Clearing tne Iraction any- . 


ſurther. 

But it will be-needful to give another Fx- 
ample of a Board, or Plank, that is lefs th:q. 
one Foot broad, and of an equal bredth. 


C 4 Tm 
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Example. 

There1s a Board, which at the broadeſt end 
is 87 parts of 100 of a Foot, and at the nar- 
rowelt end, 73 parts, , which added together, 
make 1 : 60, the balfof it is 80 parts of a Foot, 
and take th length to be 11 Foetand 74 parts, 
then {et them downasin this Ex- 7775 "i 
ample, 8% 

Then Multiply them, and cut 737020 
off four Figures to the right -5Þ. 
hand for the four Fraftions, and the Content 
will be s Foot, and ſomthing more then one 
third of a Foot. © 

And by this Manner of Working, you may 
Meaſure all manner of Flats, as Plank, Beard, 
Glaſs, or any other thing that is to be Mea- 
{ured by the foet, and never haye occaſion for 
any Diviſion, GE 0, 29 


How to Meaſure Square- 
3 Timber, 


Here is very little Timber that is truly 
{quare, but if you meet with any fuch, 
Multiply the Side of the Square by the ſame 
Number, then Multiply the Produ& by the 
ef \$ | length 
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length of the Pieceof Timber, and the ſecond 
] Product is the Content of the Piece, in Foot: . 
. Meaſure, and every 50 Foot is accounted - one 
Load at London, as will appear more plain by 
| this Example. 
| The Side of rhe Square, is 95 parts of 100 * 
of a foot, which Mulciplicd in it telf, produceth 
9025, as you lee in the Example. = 
Which is 9025 parts of 10000: 95 
then letthe length be 3 3 foot,and 95 
54 parts of a ioot 3, by which you TT 


muſt Multiply 9025, which was = 
the ProduR of 95 and 95 at the > 
Top. . _ ce A 
Now Multiply 902 5 by the 0025. 
length 33:54, as you here ſee, 3 3:54 
then cut off fix Figures for the 36100 © 


fix Fractions, and the product 45125 
will bz 30 foot, and a little 27075 
more than a quarter of a foot. 2.7075 


30:269350 


How 


jg 
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Y 
= 
4 = | 


ow Timber un equally F qua- 
red, and T aper. w1i/. e may be 
Meaſured. 


rſt, Multiply the broadeſt Square or Side, 
by the lefſer Side, at the biggeſt end of the 
piece, and reſerve that Sum, and alſo do the 
like by the leſſer end of the piece, and add both 
the produtts together, and take the half of 
them, when added, and that half Multiplied by 
the length of the piece, is very near the Con- 
gent in feet, and Decimal parts of a foot. 
Suppole a piece of Timber, that on: ſide of 
the biggeſt end be 1 fogt, and 8 tenthsgpf a 
foot, and the other ſidebe $ tenths. AK 
Firſt, multiply 1:8: by 8: and the product 
will be 144, then let it be at the biBadef ſide 
of the leſſer end, 1 foot and 2 tenths, and at the 


- other fide, 5 tenths; . Then Multiply 1:2:by 5, 
_ and the product, wh be 6o. : 


Then add Fd nd 60 together, and it makes 


204, the half*thereof is 102, ”- 


Then ſuppole the length of the piece tobe 
3<foot, then multiply 102 by 30, and the pro- 
duct 


| 


A Tableof Engliſh Coyz in Decimals., 


Far- Decimals {rar- |Dccimals © | 
things things 
= | I [00104167 t- (02604167, 
2. | 2 j00208z33 | 2 [02708333 
= t'S (3 JO@T128 3- JO2612F- -| 
@ [0 | + co416667 |_7 [02916667 
92195 1 [oo520833| 1 etoggs 
02,10 | 2 |O@625 _ | 2 jo$125F _ 
03/15 | 3 [00729167] 3 Teas 
04|20 2 00833333 8 032433338 
OF|25 | 1 [00937500 I 038375 "V 
06130 | 2 [01041667] 2' [0354166715 
07135 | 3 [01145833] 3 [03645833 h.% 
_—_ | jo | 5 
9145 | 1 [o1354167| 1 [38541672 
10150 2 [01458333| 2 03053333 80 
11155 | 3 [oLI5o25 3 [o40625 ry 
12,60 +. 01666667 IO [04166667 & 
136 | I we I 04270833 KT 
14'70 2 Jo1375 | 2 [04375 =2 
15/75 | 3 ſoi979167| 3 [0447916, 
16,80 | 5_ſo2083333| 11 0458333, 
17S 1' [021875 1 [046875 
18/90. _2 [02291667| 2 0479166 
I9195 [22395833 3 04895833 
201100 6 [o25 12 |oF | 


- PR oe ts why. 
f + 2-2 


Decimal Arithimetick.  _ 
duet is the Contcnt of the piece in feet. 


Example. 102 
When you have cut off the two 30. . FEY 
Jaſt figures for the two fraQions, bag {5 
it will be 30 foot,and 6 tenths, as —. 


in the Example. BEE 
But if this piece were meaſured exa@ly, as +" 3 

"fit were a Fruſtum, or bottom of a Pyramid, MY 

it will be 31 foot and 2 tenths. FO 
But ſuch a piece cannot be mealured without ? 

the Rule of Three this way, but the other is 

as true as Gunters Line can do it. $ib2 


—_— bu —_ 


The Explanation of the Deci- 
mal Table. 


T HE firſt Column tothe left hand is ſhillings, 
* from one to twenty : the ſecond is the Deci- 
mals anſwering to the ſhillings: the third and 
fifthCelumns are pence and farthings, begining 
at 12,3, and then 1. The firſt three figures 
under farthings, are farthings, and the fourth, 
which is 1, is apeny, and lo procecding, every 
fourth is pence. 

The fourth and ſixth Column, are the Deci- 
mals anſwering to the pence and farthings, 


How 


28 __ Decimal Arithmetick, 


———— 


How yon may Multiply any 
Number of Pounds, Shil. 
lings, Pence and Farthings, 
by any other of the like De- 
nomination. 


Example. | 
FF 23 pounds, 13 ſhillings, 7pence, 2far- 
things, were to be multiply'd by 12 pountls, 
11 ſhillings, 5 pence, 1 farthing: You muſt 
firſt look for the Decimal Numbers anſwerms 
thereto, in the foregoing Table, an:wering to 
the ſhillings, pence and farthings,for the oof: 
are always proper Numbers of themlelves. 

Firſt, look for 1 3, in the firſt Column to the 
left hand,and right againlt it,to the right hand, 
in the ſecond Column, you may finde 65,which 
15 the Decimal anſwering to 1 ; ſhillings. 

Then look for 7 pence two farthings, inthe 
fifth Column (the pence are all Incloſed with 
lines, and the farthings in this Order, 1, 2, ts 
downward) the Decimal an{wering to 7 pence 
two farthings, you may finde in the laſt Co- 


Z lumn, 


# 


lumn, to be 03125, which 1s to be ſe 
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; t down as 
inthe Example,and the Decimal "g375 we 
of r ſhillings under it, to the ; 


left hand, then add them toge- a— 


68125 *© 


ther,and the ſum will be 68125: — 

Then uw cg it towards the left hand, 
23, With a Note of Diftintion,  ,::58;5,0 
ro ſeparate the pounds from the Seng 
other five figures, which zre but a fration of a 
pound, and muſt be taken notice of, for look 
how many fra&tions thereare, fo many figures 
muſt be cut off at laſt. 

Then you may finde by the Table, that the 
Decimal of 1 i ſhillings, is 55, afid the Decimal 
of 5 pence farthing, is 021875, _ oart35 
which muſt be tet down, as in | 
this Example; with the 12 ——3 _— 
pounds to the left hand, mark- —— LEENS 
edor pricked off from the other fix figures, 
Which are alſo a fraction of a pound, 

Then when the two Sums are Multiply'd to- 
gether, there will be eleven figures or places, 
to be cut off to the right hand. | 

It makes no matter if oae Sum have a fra- 
ion of two or three places more then the other, 
or the other none atall ; if you but take care 
how many fi a&tions there are, as will be more 
plain in this Multiplication, whichfolloweth in 


this Example. Which 
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Which is 297 pounds 12: 571875 
114ſhiillings and 4 pence, -  23:68123 
and a litile above half of 62 859 375 

a farthing. 25143750 

I had thoughts not to I25 718 75 
have concerned my ſelf I0C5750G0 
with Coyn, but that I 754 31250 
was deſired by friends. 37715625 


_ [ thought good 2514 3750- 
to ſhew you, how to <7: _ 
clear the Trattives of WET 1406375 
Coyn. 

The firſt three Figures towards the left hand 
are pounds ; And the eleven Figures cut off 
are the Decimal Fra&tions of a pound; And 
always the firſt Figure of theFra&tion is double 
its Number, which here is ſhillings, as here the 
firſt Figure is 7, which is 14 ſhilling, 

Bur the moſt certain way 1s to multiply the 
FraRtions by 20, (which 1s the Number of 
ſhillings in one pound)and cut off elevenFigures 
. Then;againMultiply theFigures,cut off by 12, 

(which is th: Number of Pence in one ſhifling) 
and cut off eleven places more; And afterwards 
Multiply the eleven places by 4, (the Number 
of farthings in one penny;) And cut off eleven 
places more, and then is the Fra&tion cleared to 
the neareſt farthing, as you may plainly ſee by 
this following Example. 


The 
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The firſt fraction Multi 755 1.584 375- 
tipl'd by 20, produceth 20 

t4 ſhillings,and the ſecond TrATTTTE * 

tra&tion Multiplid by 12, "TY 4 :f 4g 


ieldeth d th my 
yieldeth 4 pence, and the 

next being Multipli'd by ,752 993.7500 
42 produceth one far-— == —— 


thing; and after this man- Tn, FI PE INOS 


ner you may clear any De-———  #- 
cimal Fra&tion of Engliſh 1:22025000000» 
Mony. 


Cr a a > | 
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How to Multiply pounds, ſhil- 
lings, pence and farthings, 
by ſhillings, pence and far- 
things. 


would have 3 pounds, three ſhillings, and 

3 pence 3 farthings: to be Multiphy'd by 

2 ſhillings,o pence, 3 farthings: | take them out 

of the formerTable,as is before direted,and ſet 
them down as in this Example. ' 

ou 
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AND ate hi como tos, 2s, Y kf." lth); « 


| You ſee in this 3:165625 Mulriplicand 
Example , that 0:140625 Multiplyer, 
there are fix Pla- 15928 125 Y 
ces of Fractions - gz» 50 
in the ultipli- 18,0 ,550 
caxdzand asmany 125625005 
pie pF wc wt 3 16 625 
and when there © ann 
is 12 figures _— SIDE. BAY. 
off, there will be no pounds at all ; then Mul- 
tiply by 20, as before dire&ted, and there will 
be cutoff $ ſhillings, and the remainder Mul- 
tiply'd by 12, produceth 10 pence, and the 
IJaft remainder Multiply'd by 4, yieldeth three 
farthings, and about one third part of ane far- 
thing, ſo the whole ſum will ſtand thus, 

| $5 qt. 
| 00---08--10---0 37, 
Let it be required to Multiply fifteen ſhil- 

lings, three pence, three farthings, by 11 
ſhillings and 9 pence, take the Numbers An- 
ſwering out of the Table, and ſet them down 
thus. | 

TheDecimal of 15ſhillings, 3d. 3 qu.is765625 
The Decimal of 1 1 ſhillings and gpence is5875 
and add two Ciphers, if you will, to make them 
equal ; but there is no need of them, for if 
they be put on, . there will be twelve Places or 
Figures to be cut off, and without them m_ 
wi 


—— ”"— _—_—— 


Met. —  "Y Luau — lt Ah. 


— 
2nd 
PF, 


— 


wy CPE "3 OR 


a... * 


| Med ch. | 
will be but ten places, which being Multiptied 
as the other Sums before-going, will Kand thus 
PE i 12, 
Ten' Places being cut-off 1t will not be a 
Pound 3 And fo finde how many ſhillings, you 
muſt multiply by 26, the Number of ſhillings 
in one pound ; and cut off the laft ten, Places, 
and then the Work .will ftand thus: 
8:99609 37500: And the Number of ſhil- 
SN”... 7 WP 
Then multiply the Number cut off by 12g 
and theWork inf ſtand thus: 1 1:95 3.1 250000, 
when the ten Places are cut off, there will 're-; - 
main tothe left handeleven pence. .. ..., :.., 
Then multiply the ten Figures remaining by 
4 (the Number of farthings in one penny, and 
the ProduR will be 3 : 8125000000... .._ 
- $o that eight ſhillings, eleven pence, three 
Arthings, and ſomthing above [three quarters 
of a farthing is the Product of that Multipli- 
Cation, -- "pd Ren | Re 
Here Note, that any Fraftion of a Foot, 
Yard, Pace, or of aPound, though neyer ſo 
large, can never be the quantity of a Foot, 
Yard, Pace, or apound, as hath appeared by 
theſe Frattions of a pound ; And allo at the be- 
ginning of Multiplication in Board or Plank« 
meaſure. . .. Ee Oh 
For if tg ſhillings 1 1 peice be to be — 
/ Y 
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by the'fame Number of 19 ſhillings and 1x 


pence, it muſt be lets then one pound,as will ap= 
pear by th: Work following. _ 

The Decimal anſwering to 19 ſhillings and 
11 pence, 1 finde in the former Table, to be 
095833333 which muſt be multiplied by the 
ſame Number of 995833 3, and the produ& 
will be 99168402 1 1 388889. 

Here | have eightFra&tions in eachNumber, 
which makes fixteen in the whole ;, and when 
ſixteen is cut off, there will remain nothing for 


the pound place. 


Then multiply the 16 Figures by 20, and i 


the produtt will be 19: 83 36804227779880: 
when 16 places are cut off, there will remain 


19 towards the right hand, which are ſhil- 


lings,. and the fixteen that are cut off, be- 
ing multiplied by 12, the produ& will be 
z0:c041650733 357360, and ſixteen places 
muſt be cut off again, as you here ſee, and 
there willremain to the right hand 10, which 
is 10 Pence. | 

Then again, if the ſixteen figures which 
were cut off, be multiplied by 4 (the Number 
of farthings in one penny) it will not be a far- 
thing. 

50 the Multiplication of 19 ſhillings and 
11 pence, by 19 ſhillings and 11 pence, makes 
þut 19 ſhilling 10 pence, which islefs then ci- 
ther of the Sums propoſed, I hope 
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+, hope theſe Rules and Examples will be ſuf* 
ficient for the Menfuration of Board, Plank of 
Timber, and the Multiplication of Engliſh 
Goyn. It would be neceſſary to reduce ſeveral 
Weights, Meaſures and Dozens.into Decimalsz 
Alfo Moneths, Days, Houres and Minutes into 
the Decimal parts ofa Year, that any Number 
of Moneths,.Days,, Houres, Minutes and Se- 
conds, may be multiplied as occaſion ferveth, 
and twenty faur houres may be divided Deci- 


I mally, and ſixty minutes divided Decimally, 


which will be very uſeful. . , , .: 
-: But for to trouble my ſelf with all theſe, is 
too much for my intended purpoſe, which was 


| from the firſt, to write ſome ſmall book, to be a 


Help to ſome of His Majefties Gunners, which 
underſtand but little of Decimal Arithme- 
ti6k. 


——_—— 


Diviſion in Decimals. 

Ecimal:s are avery great help in -D:viſcong 
4 F where the Dividend is lets then the Divi-; 
for, for you may add as many Cyphers as you. 
pleaſe. tothe D:yidend (or Sum to be divided,), 
and the Quotient will be a Dec1mal Fra&tion,, 
which may be eaſily cleared, and broughtino, 
other Dcnominations in Menluration,as Inches 
D 2 anl 


36 Decimal Arithmetick, 
and eight parts z Or in Coynit may be brought 
into ſhillings, pence or farthings. 

It will not be convenient tor you to learn 
Diviſjon bcfore you are very perfe& in Multi- - 
plication, and to have the Table at the begin- 
ning of Multiplication very perfe& in your 
minde, 

There may ſeveral Variations happen in Di- 
vifion; The firſt is, to divide a whole Num- 
ber by a whole Number, that is leſs then the 
ſum it is to be divided by. 

The ſecond is, to divide a whole Number 
by a whole Number, which is greater then the 

umber that is to be divided. 

The third is ro divide a whole Number, and 
a Decimal Fraftion b+longing to it, by a whole 
Number and a Decimal fra&tion joyned 
£0 1k. 

The fourth is, to divide a whole Number by 
a Whole Number and a Frattion. 

The fifth is, to divide a fraftion by another 
fraQion that is lels, 

The ſixth is, to divide a fraRion by anojher 
fraction that is greater, a 


How 
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How to divide a whole Num- 


——ﬀ_V__. Cy 


ber by a whole Number, © 


' AN S Multiplication is a doubling or adding 


| Yof any fur ſeveral times, whereby the ſum 
becometh ſo many times the greater : ſo Di- 
viſion is an 4bating or SubftraRing of any Fi- 
gureor Sum, ſuch a Number of times out of 
a greater Sum, Which will cauſe it ts become 
lo many times the leſs, 

Any ſum being to be divided by 2, is but to 
take the half ofthe ſum; Asif 40 were to be 
divided by 2, lay the half of 4 is 2, untowhich 
aid a Cipher, and the Quotient is 20. 


yd 


Any Number being to be divided by 10, if 


you cut off thelaft Figure or Cipher, the work 
1s done, ard the Figures to the left hand are the 


whole Numbers of the Quotient, and if there 
be a Figure cut off, it is ſo many tenths, as if 
325 were to be divided by :o, cut off che laſt 
Figure which is 5, and the Quotient will be 
32, and 5 tenths, which is 32 and an haif , If 
the 325 were pence, to be divided amongft ten 
01d Women, every ones patt is 32 pence anda. 
kalf-penny, or two ſhillings cight pence balf- 
penny, | 

D 3 Any 
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Any ſum that is to be Divided by 26, yoy 
may cut off the laſt Figure or Cipher, and take 
the half of the. Remainder, and thar- half is 
pound, and what was cut off is ſhillings. If 
the laſt Figure were@ :* or 2: r4 : ors: or 
an 8. But if thelaft Figure that you are to 
take the half of, hea 1:.3:5:7:0rag:: then 
the Figure cut off will always have a ten to be 
Mearns it. 

As if 5678 were to be Divided by 20, cut 
off thelaft Figure which is 8, and there will 
remain 567. CE Lui pg 1s 
' Thenfay the half of 5 is2, and carry 7, 
and add it to the-next 6, and then ſay, the ha[f 

of 1G 1s 8, and then the half of 7is 3,andcar- 
ry 1to the 8, which being placed on the left 
hand, the 8 will make 18. t 
1 SotheDiviſion is finiſhed, and will ſtand 
thus 28 z pounds and 18 ſhillings : And this js 
a very ready way to turn ſhillings into 
-pounds. -- | 
Any thing that is to be Divided by 100, is 
no'more th-n.co cut off the two laſt Figures or 
Ciphers 'and ;what.remains is the whole Num- 
bcrof the Quotient, and thoſe two Figures be - 
ang ſo cut off are ſo many parts of an hundred : 
Asif 356894. wete to be divided by 100, cut 
off the two laſt, which is 94, and the Quotient 
will be 3568, and 94 parts of x00,which mm 
"+ | NET 
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eth but fix of being 100, then the Quotient 
would have been 3569. | 

Suppoſe 245 ſhillings, to be divided betwixt 
ſeven men ; what is each mans part proportion- 
able ? ſet the Number down as in the Ex- 
ample. 


x Dividend. 
In the firſt place diviſor 7 )24.5(3 5 Quotient 
] muft enquire 21 
how many times _ 
7 I can have in 3 - 
24, for I cannot "00 Remainder: 


have 7Aat all in the firſt Figure, which is 2, ſo 1 
make a little mark over 4, and take 3 times 7 
which is 2r, and will be had in 24 ; and there- 
fore I put a 3 in the Quotient, and ſet 21 under 
24, and draw aline, and ſay 1 from 4, and 
there remains 3/3 and if I ſhould go tothe n:xt 
\ Figure 2, wherethere isa 2 over it, and lay 2 
from 2 and there remains nothing, which b<1ng 
a Cipher, and ſet on the right hand, would ſig- 
nifie nothing, and therefore is omitted, 

Then put a mark or tittle over 5, and bring 
it down,and ſet it on the right hand of 3,which 
will then be 35: then {ay how many times 7 cay I 
have inz5,which I find to be 5 times, for Ftimes 
7is 35,then I put 5 in the Quotient, and 35 un- 
derthe 35, and ſubſtratt it, and there remains 
nothing ; ſothat' 35 ſhillings will be each mans 
Part, | D4 Diviſion 
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Divifion by two Figures, 


{ Fro is 78568 pounds to be divided equally 
Dereen 4 $ men : fet the figures down. 
|, +. + Thus, Dividend Quotient 
" Diniſir 45) 78568 (- 

Making a Comma betwixt the Diviſion 
which is 45, and the Dtvidend which is 78 5 68, 
and likewiſe a Comma to place the Quotient i in, 

as you ſee in the Example.” *- - - 
hen' ask how: often you can haye 4 in 77 
| which i is but once;then ſet onein theQuotient, 
and ſay once is 5 and ſet it under$, and once 


'4 is 4 which muſt be © 45) 78568 (1745: 
{et under 7, thenſubb 45. + + 


tract 'this © 45 from 335- 


the 78 which jis over _315- _ 

it, and there will re- 206, 

main 333 - then ſet _180. _ 

z mark \ over the 268. 

next figure to $8, 225. 
which is x5, and 4 3 Remainder. 


þring it down and ſet it on tho right hand wh 33 
then 


# 
- 
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then it will be 335, as in the Example. 

Then again, ſay how many times 4 in 33? 

I can have cight times, but it will not go ſo ma- 
ny times, for I cannot have eight times 5 in 
fifteen, fgr when eight times 4 which is 32, is 
taken out of 335, there will remain but 15, ſo 
I muſt take but 7 times, and put 7 in the Quo- 
tient, and Multiply 45 by 7; ſaying 7 times 
5 is 35, {et 5 under 5, and carry the 3, and ſay 
7 times 4 is 28, and 3 I carry'd is 3 1, which[ 
{et down behind the 5, then they will ſtand thug 
3 15, this ſubſtrated from 335, there remains 
20, then put a mark over the next figure of the 
Dividend, which is 6, which take down and ſet 
on the right hand of 20, and they will ſtand 
thus, 206. 

Then ſay how often can I have 4 in 20, 
whichis five times,but I cannot have five times 
five in the remaining figures,which is a 6; ther- 
fore | muſttake but four times, and place that 
in the Quotient, and Multiply 45 by four, as 
you muſt always, what figure ſoeyer you put 
into the Quotient, by the {ame figure you muſt 
Multiply the Deviſor, and ſet that produ&t un- 
der the figures that you are then dividing. 

As here four times 45 is 180, which you 
muſt ſet under 206, and ſubſtra& 180 from 
206, and there remains 26, if this 26 had been 
45 or more, then there would haye been an 


error 
Le” : 
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error commited; for then the four in the Quo: 
tient muſt haye been a five. | 
And this obſerve in any Diviſion, after ſub- 
ftra&ion is made upon any number puting in the 
Quotient, if there remains a greater number 
than the Diviſor,the figure put in the Quotient 
ſhould have been greater. 

And alſo, when you come to make ſub- 
ftraction,and the number be too big to be had in 
the uppermoſt figures, then the number put, or 
intended for the Quotient, is too great. 

Therefore it will be conyenient until you are 
very perfect in Diviſion, to make trial upon 
_ waſte Papers, how many times it will be 

ad. 

Again, to the twenty. fix bring down the 
cight,and place at the right hand ot twenty ſix, 
and they will ſtand thus, 268. 

Then inquire how many times 45 will be 
had in 268, it will be found to be five times : 
then 45 being Multipli'd by five, the progutt is 
225, which being ſubſtrafted out of 268, the 
remainder is fourty three , the five being firſt 
placedin the Quotient, then the Quotient will 
Rand thus, (1745, and 43 parts of 45, which 
may be brought into a Decimal Fraction, by 
adding of Cyphers as you have occaſion, as by 
this Example. 


When 
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Wn 45)430( 


When there is a Cypher added to the 43. it 
will then ſtand thus, 4.30. 

Then, how many times four can I have in 
four? I can have it once, bnt then I cannot 
have once five in the next figure 3: Therefore 
I ask how many times 45 in 430? anſwer, 9 
times; then | Multiply 45, by 9, and ſet it un- 
der the Dividend, thus 9 times 5 is 45, ſet 
down 5 under the Cypher and carry 4. 

- Then ſay 4 times 9 is 36, and 45 )48o(gg. 
4 that was carried is 40, place © 405. 
under the 3, and 4 under the 4, 250. 
then ſubſtra&t 405, from 430, 225. 


and the remainder is 25, unto 2 
which you may add another Cypher, as you ſee 


In the Frample, and divide again by 45, and 
that you may have 5 times, then put tive in the 
Quotient behind the 9, and they will ſtand thus, 


OF» 


-+ Then five times five is 25, put 5 under o, 


and carry 2, then ſay five times 4 is 20, and 2 
carried is 22, which put under the 25, and fub-- 


tract as before, and the remainder will be 2x 


again.; and if.you add more Cyphers,/the fi- 
Sures of the Quotient will ſtill contirwe to be 
more fives, and the remainder will likewiſe 
continue to be 25; but. you may add as many 
__ Cyphers 
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Cyphers as you will to make the Fra: 


ion the larger , as you may ſee occa- 
ſion. 

Here you may ſee, if.78568 be divided by 
45, the Quotient will be 17.45: 95 Partsof a 
100, or if you add another figurein the Fradti- 
on, then it will be 955 parts ofa 1000. How. 
theſe Frattions are to be cleared is already 
ſhewed in the Multiplication. 


How to make Decimal T ables 
for Foot- Meaſure, Yard. 


Meaſure, or Engliſh 


Comm. 


T Heſe are inſerted in the Multiplication be- 

fore going, but the way of making them is 
omited there, becauſe they are made by 
Dixiſion. 

The firſt is a Table of Foot-Meaſure, where 
a Foot is divided into ten thouſand Parts, with 
the Decimi Fraftion anſwerins to each Inch : 
And by reaſon that moſt of the Inches will not 
CK - 
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exattly anſwer to a proper Decimal Fra&tion; I. 
begin it thus. 6 ON 

The half of 10000 is 5000. which anfereth 
to fix Inches, then take the halfof 5ooo and it 
is 2500, which anſwereth to three Inches : 
Then if you divide 2500 by 3, the Quotient 
will be 0833, which is the Decimal Fraction of 
one Inch, and that Multipli'd by two, produ- 
ceth 1666,which is the Decimal of two Inches 5 
then Multiply 0833 by 3, and it makes 2500 
with adding of one to the laft place: And then 
by a continual Addition of 0833, you may 
haye all the Decimals to each Inch with the 
adding of 1 to the laſt place at ſixInches,riine In- 
ches and twelve Inches. 

en the finding of the Decimals of each 

Eighth part of an Inch, is by diving 08 33 by 
8, and the Quotient will be 0104, which is the 
Decimal of one eighth part of an Inch, which 
being Multipli'd by two, produceth 0208, the 
Decimal of two eighths of an Inch, to which 
add 0104, it will make 03 12, for the Decimal 
df three Eighths 3 and ſo by Addition you ma 
have the Decimal belonging to each his Eight 
part,as you may ſee in the Table before going. 

The next is a Table, ſhewing the Decimal 
Fraction belonging to cach Nail of a Yard, 
which be 16. . 


To make this Taþle there is no more then. 
$Q 
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to divide 10000 by 16, and the Quotient will 
be 063 57 which is the Decimal Fraction of one 
Nail ofa Yard. - | 
Then if you Multiply 0625 by 2, the Pro- 
du& will be 1250, which is the Decimal of two 
Nails: then ftill adding of the firſt, you wi.l 
compleat the Table,as is before inſerted. - - 
The making of the Table for the turning of 
Engliſh Coyn into the Decimal Frattions of 
a pound, is alſo done by Diviſion : - Firſt, 
divide one hundred into twenty equal parts, 
and the Quotient is 05, which is the Decimal 
of one ſhilling, and this doubled, is the Decimal 
of two ſhillings, which is one tenth part of a 
pound; and ſo by adding of 65, you may have 
the Decimal of cach ſhilling. Wl ds 
Then to gain the Decimal of the pence, 
you may do as in the Inches; firſt take the half 
of oF, which adding as many Cyphers as 
you pleaſe, which is 025, and their period. 
And this is the Decimal of fix pence, or 
the fortieth part of a pound. oa 
Then take the half of 025, which wil 
period at 0125, and this is the Decimal of 
three pence, or the eightieth part of ' a 
pound. | 
Then if you divide 0125 with Cyphers 
added to it by 3, the Quotient will be 
00416667; the Decimal of one penny : the 
double 
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double thereof is 00833333, which helping 
the laſt figure as before directed. And by 
Addition you may have the Decimal of 
each penny in the ſhilling. | 

TheDecimal of one penny being 00416667, 
this being divided by 4, the Quotient will 
be 00104167, the Decimal Fra&tion anſwer- 
ing to one farthing, and by this Method 
may be made ſuch a Table as is before in 
the Multiplication. 

For the turning of Inches and Eighths 
into the Decimal parts of a Foot: And the 
Nails of a Yard or Ell, into the Decimal 
parts of a Yard or Ell. 

And for thoſe that have occaſion for any 
other ſort of Tables for meaſuring, as 
Pole or Rod, Mr. Gunter*s Chain, or any 
other ſort of Chain, what any one+may fan- 
cy, may by the ſame way, be put into Decimals 
by the former Rules. 

And alſo all forts of Weights, great or 
ſmall, and liquid Meaſures, for Wine, Oyl 
or Spirits, the Denominator being a Tunn : 
or for Beer or Ale, the Denominator be- 
ing a Barrel of 36 Gallons for Beer, and 
32 Gallons for Ale, and the Tunn being 
252 Wine Gallons or 4 Hogs-heads, every 
Hogs-head 63 Gallons. As thus, 


One 


/ 
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'  OneRod or Pole, or in ſome places called a 
Pearch, is by our Statute-law ſixteen Foot 1 
and a half in length, which is 198 common |* 
Inches, of twelve Inches in one Foot: And 165 |" 
inches of ten inches in one Fost, which are cal- | * 
ted Dectmals or Tenths of a Foot. Y 
Then ſuppoſe a Chain of one Pole long, to be 
2 
] 


divided into an hundred Links; Divide 198 
inches by 100, and the Quotient is 1 and 98 
arts of 100 of an inch, which you may take 
off from a Diagonal Scale 5 but if you divide 
the tenth of a Foot, one Link will be one tenth 
of a Foot,and fix tenth parts of a Decimal inch 
and an half, which will ſtand thus : 1 : 65 : viz. 
one tenth of a foot, and 65 parts of another 
tenth. Ee er OY PRES 
 Mr.-Gunter's Chain is four Pole long, and is 
divided into an bundred Links; . what is the 
lengrlrof one Link ? one Pole being ſixteen 
foot and a half, four Pote will make 66 Foot, 
which is the true length of the Chain in Foot- 
meaſure; And 66 Foot multiplied by 12, (the 
common inche; in one Foot) produceth 702 
Inches, which being Givided by 100, the A 
tient is 7 Inches, and 92 parts ofa 100, and this 
02 multiplied by 8,( the common parts that the 
Inch is divided into) the produ& will be ſeven 
: Eighths and 36 parts, which is little more then 
'Y one third part of an eighth ofan Inch, * 
| ue 
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- Butif you wouldhave' the I:ngth of one uf 
the ſame Links in the Decimals of a Foot, there _— 
needeth no more then to adq a Cipher to 66, 
and it will ſtand thus 660, then divide by 1£0, 
which is no more, thento cut off the two laſt 
- | places to the right hand, and there will remain 
to the lefrhand 6, which is fix tenths of a foot, 
» | andthe 60 which is cut offis the 60:b. part of a 
Decimal Inch. 
: As for the Table of the ſeveral Weights you 
may have in Mr, Wingate's Arithmetick, and 
others, for making of a Decimal Table for 
Wine or Spirits. Divide 1000 or 10000, or 
| more, into 252 parts, Which is the Number of 
Gallons 'in the Tun, andthe Quetient is the De- 
cimal ahſ{wering to one Gallon, and that Deci- 
maldivided by 8, will be the Decimal of one 
Pint,and the Decimal of one Pint divided by 4. 
the Quotient will be.the Decimal of one quar- 
ter of a Pint, or thus: | 
Divide 100000 by 4, and the Quotient is 
the Decimal of one Hogſhead, (vz.) 25000, 
and ahis divided by 6s (the Gallons in one 
Hozſhead) is the Decimal of one Gallon, as 
before. | 
.. Then if to 25 you add feven Ciphers, jt 
will ſtand chus, 250000000, and divide that by 
63, te Quotient will b? 03958254, which is 
the Decimal anlwering to one Gallon;, A nd; 
| E ©296825 4 
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5o © 7 Decimal Arithmetick, 
©3968254 divided by 8, is the Decimal of ene 
Pint, (v:z.) 004966 32, and this again divided 
by 4, the Quotient will be 00124<08, which 

15 the-Decimal anſwering to one quarter of a 

int. 

: F The ſame may be done for Beer or Ale, ma-. 
king the Barrel the /zteger: A Beer Barrel 
contains 36 Gallons, and the Ale Barrel 32 
Gallons. | | | | 

Now having fhewed you the way of making 
ſome Decimal Tables, I ſhall proceed to a little 
more Diviſion, which is the S:zx Variations be- 
fore Treatcd of. | 


Example on the firſt Variation. 


% 


Nevertheleſs I have done ſomething of Divi- 
ſion already, I will give one Example of each 
Variation as they come in courle, 


EXAMPLE I. 


The Number to be Nivided, ſuppoſe 75678 
pounds, betwixt 457 men, ſet them dgwy as 
you may ſee here following ; then you will find 


that the firſt Figure of the Quotient will be but 
I : therefore place 457 under 756, the three 
firſt Figures of the Dividend, and ſubtract 
457 from 756, andthe remainder is 299, 


They 
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. Then bring down the fourth Figure of the 
Dividend, and place it at the right hand of 299 
then they will tandihus: 2999, - - ©» 
_ Thenenquire how often 457 -will be had in 


2997, and [ finde it will go 6 times, then place 
6 in the Quotient, ,and Multiply the Diviſer 
457 by 0g and ſet the prodi:&t under 29973 
which is 2742zthenſub- 457)75678)165:597 
ſtrat 2742 from 2997, $$5-:.* 


and the remainder is 7 

' Then make a little SS 
Mark under the 8, and 2285 + 
bring it down as ,you ns rm 
did the 7, and then the 273 


Number to þe divided, will be 2558, , :. 

| Then enquire how often 457; will be had in. 
it ? I find it will be five times, then I put 5 in 
the Quotient and Multiply 457. by 5,” and it 
produceth 2285,which being tubſtratted 2558, 
there remains 29 3, which is above half the Di- 
vitor 457... . | SE et EE 

| So each man will have to his Part-165 pound, 
and apart af the remainger 273, which may be 
brought into. ſhillings, two ways, either by ad-, 
cing of Ciphers, or multiplying by 20,and then 
divide again by the ſame Divilor, as thus you 
may clearit by adding of Ciphers, 


F 2 Then 
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$2 
Then ſee how oft you can, 457 )2730( 5:97 
have 4574h 2730, which 2285 
may behad five times. | 4459 © 
Thenmake a Noteof di. — 4Wl3___ 
ſtinftion, that you may 3370 
know the pounds from the 3199 
Fractions, as you fee in the N4OBVY 
Quotient. | S 


And ſo you may continue adding of a Cipher 


J 
I 
; 
P: 
k 
[1 


{ 


whileſt you lupve a Fraction of as many Figures | 


as you pleaſe,as you fee is done in theExample, 
in continuing of the Fraction to three places, 
which is 597, and the Remainder is 171, to 
eng may be added another Cipher at plea- 
ure. 

The Clearing of this is ſhewed in the Multi- 
plication, how it may be brought into ſhillings, 
pence and farthingse. 

The other way of Clearing is thus: 27; 
multiplied by 20 is 54.C0, which being divided 
by 457. the Quoticnt is 11, Which is eleven 
ſhillings, and the remainder is 43 3,which being 
multiplied by 12, the proguct is 5196, and this 
apain divided by 457, the Quotient is 11, which 
15 eleven pence, and the remainder is 169, which 
being multiplied by 4, produceth'676, which 
being divided by 457. the Quotient is x, which 
is one farthing, and the remainder is 2 rg, which 

you 


\ 


| 
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, of tfenty ſhillings, which being cleared will 
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Decimal 41th eM $3 
you may Multiply by 6, and the Produc is 
13 14, this again divided 457, the Quotient is + 
2, which is two Mites, and the remainder 1$-38 
parts of a 100 of a Mite.* | 

But that ſort of Coyn is not at all uſed, ag 1 
know of, therefore it makes no matter to trou- 
ble your ſelf with it. 

So eyery ones part will be 165 pounds 11 
ſhillings: 1 1 pence, and one farthing, and two 
mites, and the 38 part of a hundred of a 
mite. | 

I have been the larger in explaining of this, 
that I may paſs over the-reft, without being ſo 
tedious to the Reader in the other Examples 
following. | 

{ think it will not be amiſs, to ſecond this 
Example with another, that may fall in the ſame 
Variati©;, but found like the Rule of Three, or 
Rule of FraFtce. 

If 540 rounds of Gunpowder, (Which is 70 
hundred, ©t : 12 pound to the hundred weight) 
coſt 322 pounds, hoy much will one pound 
rot? 2, 

This is done by Diviſion, by adding as many 
Cyphers as you pleaſe to 322 pounds, and then 
divide it by the number of pounds oi Powder, 
and the Gnotient will be the Decimal Fraction 


give you the yalue of one pound of Powders 
| E. 3 ' Thus 
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Thus divide 322 : 00000000, ' with the eight 


P 'Ciphers added:tdit, by 7840,and the Quotient 


will be 4107142: and: the remainder will be 
6720 parts of 7840 the Diviſor, therefore you 
may as well makethe laſt Figure of the Quo- 
tient, which is.a 2, to be a 3, and then the Quo- 
tient will be 410714 3,whichis the Decimal an- 
ſwering to the price of ene pound of powder. 

; Then to' reduce the Decimal into - Engliſh 
Coyn, multiply it by 20, and the:produ& is 
821428260 : Thencut off as' many places as 
you added Ciphers, - and what remains will be 
-pounds in Coyn, but here is none. . -. -. , 

. Then multiply the laſt produ& by 12, and 
it will be 9:85614320, from which - cut: off 
-eight places tothe right hand, and what remains 
.t0 the left is pence, which in this Example is 
{Þ PENCE, - 4 - = 

; Then multiply 85614320, the fraction cut 
oft by x, which is the farthings in one penny, 
-and-it will produce 3:42457280; andeight Fi- 
*gures bejng. cut off again, there will remain. 3 
tothe left hand, which is three farthings, and 
.the remainder.is:42457 290, which is almoſt 
-balf a farihing,or 42457280parts of 10000,0000 
of one farthing. ;. - 

So the Anſwer of the Queſtion will be for 

the price of. one pound of powder, 9 pence, 3 
farthings, and almoſt balf of a farthing. 

65.+C © | | bent LR. i 268 07% 4-4" And 
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And by this Example any thing may be 
done, cither in Weights or Meafure, regardbe- 
ing had tocach proper Denomination. 


How to Reſolve this Queſtion without the Help of 
Decimals, 

'Tf 50 hundred Weight coſt ;22 pounds, how 
much will one pound coſt ? Firſt, turn the 
hundred weights into pounds by multiplying 
70 by 112, thenihe Number of pounds will be 
7840, 

Then produce the 322 pounds into pence, by 
Multiplying firſt by 20, which will bring it in- 
to 6440 ſhillings, and that multiplied by 12 
produceth 77280 penge. . 

Then divide 77280. the Number of pence,by 
84, the Number of the pounds in weight, and 
the Qi'otient will b- 9, which is nine pence.and 
the remainder will be 6520, which is lets ith:n 
the Diviſor : therefore 9 pence 1s as many pence 

as one pound will coſt. 

Ther multiply 6720 by 4, the Number of 
farthings in one penny, and the product will be 
26885, thendivide this 26880, by 7840, and 
theQuotient will be 3,which is three farthings, 


. -and the remainder will be 3360 parts of 758.40 


of a farthing, which is almoſt half of a far- 
thing, as it was before found by the Decimal 
Way. 

#42. E 4 
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If -Hogſheeds of Tobaccho, weighing 27 
hundred, coſt 56 pounds ; what is that by the 


: hundred weight ?.. 


Put the 50 pounds into ſhillings,and it makes 
1000 {hiſlings, then divide by 27, and the Quo- 
iicnt will be 37; andone remains, ſo one: hun- 
dred weight will coft 379 ſhillings, and alittle 


More then one farihing. 


EXAMPLE II. 


How to Divide a Icfſer Number by a greater? 
As thus: 357 pounds is to be divided a- 
mongft 475 men : here the Diviſor is greater 


.then the Dividend, aud therefore the Quotient 


muſt be a FraQtion 3, (therefore add as many 
'Ciphers as you think convenient to the Divi- 
dend,;and then divide as if it were a wholeNum- 
ber, thus, 357000 to be divided by 475, the 


Quotient will be as many Figures as you 


add Ciphers, viz. 75 1578, this Quotient mul- 
tiplied by 20, produceth 51 :031560, cut off 
fix Figures, and the 15 remaining are ſhillings : 
Then multipiy o31560by 12, and the product 
will beo377720, and ſtx of theſe cut off again, 
there wiii remain aCipher inthe room of pence, 
then mulriply that FraQtion by 4, and the pro- 
duct will be. 1 : 499880, which is one farthing 
and almoſt a half, 
's 90 
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So every Mans part will be 15 ſhillings. 


o pence, 1 farthing, and almoſt a half. 

This you may alſo work without Decimals, 
by reducing the 357 pounds into ſhillings, 
which is 7140. Then divide 7140 by the Num- 
ber of Men 475, and the Quotient will be 15, 
and the Remainder 15, which bcing multiplied 
by 12 will yield 180, which is lets then the Di- 
vitor, and th:refore affordeth no pence : then 
multiply 180 by 4, and thereof cometh 720, 
which is more thenone farthing, as before ap- 
peared by the Decimal Work. 


EXAMPLE 11. 


How to Divide any Number that is Greater 
than the-Divi/or, with Decimal Fraction be- 
longing to the Dividend, and another to the Di- 
viſor? 

Here in this caſe, if the two Fractions are not 
equal in Number of Places, pit Ciphers tomake 
th:m cqual: Then, {o ofien asthe Divilor is 
contained in the Dividend,-{o many Figures are 
whole Numbers in the Quotient; And then 
to have the Frattio! as large as you pleate, add 
Ciphers to the Dividend : And as many as you 
add, 1o many places will be the Fraction. 

And this laſt Rule being well obſerved, will 
be a certain way to know how many Figuresof 

thoſe 
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thoſe in the Quotient-are whole Numbers, and 
alſo how many Fra&tions there are, | 

If 123 pounds, 1 3 ſhillings, 3 pence, 3 far- 
things, were to be divided, {which in Decimals 
- ftandeth thus : 123:665625 for the-Dividend ) 
and admit the Diviſor to be 11 pounds, 17 
ſhillings, 4 pence, 2 farthings, (which in Deci- 
mals ſtandeththus 1 1:86875: here the Fraction 
of the Diviſor is one place leſs then that of the 
Dividend : therefore, (as before directed } add 
. a Cipher to 86875, and it will then ſtand thus: 
11:868750 


Diviſor Dividend Quotient Remainder 
11:868750: 12 3:665625 10: 4978125 


Then to this Remainder add as many Ciphers 
as you pleale to have Fractions 1n the Quotient, - 


and divide. by the ſame Diviſor, ' and add fix 
Ciphers. ; 


Diviſor Dividend Quotient 
11:868750:) 123:66562500000c: (419515: 
and the 'Remainder is 6343750 parts of 
11:868750, which isa little more then a half, 
and if you will, you may put feven Figures or* 
Places in the Quotient,” and then the Quotient 
will be thus 4195155, 


Then 


J 
' 
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 Thenthe Quotient will be 10 pounds, and 
4195155 decimal parts of a pound, which if 
cleared, as before direed, it will be foundta 
be 8 ſhillings, 4 pence, and almoſt 3 far- 
things. : IP 


' + This-may be done without Decimals, by re- 


ducing of all the money into farthings: Firſt, 
multiply all the pounds by 20, and to that pro- 
duct add the Number of ſhillings,then multiply 
by 12, and to its predu& add the Number of 
pence, then multiply that Number by 4, and 
likewiſe to its product add the farthings be- 
longing to your ſum, and that will -give the 
Number of farthings in any ſum of peunds, 
Ihillings, pence and farthings. 
#;; in the Queſtion before going, 12 3 pounds 
ſhillings 3 pence and three fartnings, being 
reduced as before dirc&ed, will be 1 187 19 far- 
things, to be divided by 1 1 pounds 17 ſhillings,” 


4 pence and 2 farthings, which being reduced 


into farthings, makes 11394 for the Divilor, 
then divide 118719 by 11394 and the Quoti- 
cnt will be 10, and the remainder 4779, which 
Muitipl'd by 20, makes 95580, then divide 
that by: 11394 and the ſecond Quotient will be 
8 and the remainder 4428, which being Multi- 
plrd by 12, produceth 5 31 36, this divided by 
the former Diviſor, the third Quotient will be 
42 and the remainder 7560, this Multipli'd by 4 
IVES 
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Sives 30246, which being divided by the ſame 
Divilor, the fourth Quptient will be 2,and the 
remainder 7452 parts of 11394 of afarthing 
which agreeth very well with the Decimal 
Work, and is a very good proof to the Opera- 
tion thereof. | 


EXAMPLE [V. 


How to divide a whole Number by a whole 
Number and aFraction? | 

Suppoſe the whole Number to be 7582, and 
this to be divided by 87: 358 : (here note that 
$7 is a whole Number, and 358 is a Decimal 
Fraction) then to divide this, add to the. Divi- 
dend three Cyphers and* it will ſtand th 
7582000, thendiyide it by 87 : 358, as if th 
were both whole Numbers: And thus do al- 
ways inſuch Caſes, add as many Cyphers to the 
Dividend as there are Fractions in the Divilor, 
then all the figures in the Quotient will be 
whole Numbers, ſo far as theſe ' Cyphers 
extend. = 

Then to gain aFraction to the wholeNumbers 
in the Quotient, add as many Cyphers more as 
you pleatc, and as many Cyphers as you add, to 
many places the Frattion will be. 

Firſt, I divide 7582000 by $7: 358, and the 
Quotient is 86, and the remainder is 692 12, » 

WiC 
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which add three Cyphers, and the remainder 
will ſtand thus 69212600, which being divided 
by the former Diviſor, the Quotient will be 
792 for the Fraction, which being placedin or- 
der will ſtand thus 86 : 792: And if you de- 
fire the Fraction to be more, you may adq&ftill 
more Ciphers to the fixſt or ſecond Remainder, 
and as many Ciphersas youadd, fo many Places 
the Fraction will be of: the ſecond Remainder 
is 24.4.64- 


EXAMPLE V. 


How to divide a Fraction by a Fradtion that 
is lels ? 

Asif 19ſhillings 1 1 pence 1 farthfng, were 
to be Divided by 7 ſhillings 3 pence 3 farthings: 
Firſt, out of the Table of Engliſh Coyn, take 
out the Decimal anſwering to each, the Deci- 
mal of the greater 9968-75, and the Decimal 
of the leſs is 365625, tFen Divide 996875 
by 365625, and the Quotient is -2, and the Re- 
mainder 1s 265625; to which ii you add fix 
Ciphers, and divide that product by the ſame 
Diviſor, the Quotient will be 72649, and al- 
. oſt 6, which is aDecimal Fraction of a ſhilling, 
and it it be cleared it will be 8 pence, and very 
near to 3 farthings: ſo the firſt and ſecond 
Quotient, when clear2d, will be 2 ſhillings, 8 
penrTe, 


by ad \ . 
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pence, and almoſt three farthings, as will ap- 


pear if you convert it all into farthings, and 
then divide the farthings in the greater ſum, 
whichare 957, by the farthings in the leffer 
ſum which are 35 1, then the Quotient will be 2, 
and the Remainder 255, which moltiplied by 

12 preduceth 3060, which being diyided by 
35 1,the Quotient will be 8,and the Remainder 
252, which being multiplied by 4,the Quotient 
will be 2, and the Remainder 3c6, part of 351 
of a farthing, which agreeth very well with the 
decimal work, and is avery good proof of the 
truth thereof, | CE Rs, 

. Here Note, that if farthings are divided by 
farthings, if there be more farthings inthe Di- 
vitor thEn 960, which are the Number of far- 
things 1h one pound, or twenty ſhillings, the 
Quotient will be pounds, as in the third Ex- 
ample. TEE ; 

But. if there be not ſo many farthings as 960, 


then the Quotient will be ſhillings, asin the Ex- - 


ample before-going. | 7 | 
 Andin dividing of farthings by farthings, if 
the Diviſor be leſs then 43, the Quotient will 
be a penny or pence. WT 

What hath bin ſaid of farthings, the ſame 
Rule may be obſcrved.in half-pence,or pence,for 
anyDivitor of half-pence, more then 480, or 
any Divilor of pence more then 240, the 
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Quotient will be pounds , and if lefs then 
theie Numbers, the Quotient will be ſhillings, 
and if leſs then 12 or 24, the Quotient will be 
Pence. | . 

If you divide 75 3 half-pence by 375, the 
Quotient is 20' ſhillings, and the Remainder 


.:3 parts of 375, which is about one farthing: 


And in Decimals thus,' the greater Number of 
farthings is $1 ſhillings and four pence half- 
penny, the leſſer 15 ſhillings 7 pence half- 
penny, their Decimal 1s. 1 : 57875, the leſ- 
ſer 78 125, then if you Divide 157875, by 
78125, the Qrotient will be Zo: And the 


' Fra&tion 0208, which being Multiplied by 12, 


produceth 2496, which is not any pence, be- 
cauſe four FraRions are to be cut off, . 


EXAMPLE VI. 


How to divide a Fraction by another Fra&i- 
on that is greater then the Dividend ? 

And to perform this by Decimals,is but adding 
of Ciphers, to make that which were tens to 
become hundreds or thouſands ;" if there were 
7 pounds, 5 ſhillings, 9 pence and 3 farthings, 
ro be- divided by 17 pounds, 18 ſhillings 
ſix pence three farthings, the Decimal an{wer- 
ing to the firſt ſum.is 7 : 2y0625,and the Deci- ' 
mal anſwering to the ſecond ſum,is 17: 928 125 

. which 
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which is greater then- the fum to be diyided, 
therefore.you may as you have been directed, { 
add as many Ciphers as you-pleaſe to the former 
{umm, add f1x.Ciphers, and it will ſtand thus : 
7: 2906259200000, Which being divided by 
17 : 9281 25, you muſt conſider, that the firſt 
figure of the Quotient cannot be pounds, by 
reaſon 17 pounds cannot be had: in 7 pounds, 
but if 7 pounds be put into ſhillings, it will 
make 140ſhillings, and then 17 or. 18 may pals 
or be had in 140, 7.or 8 times, in ſuch Caſes 
take care to know of what Denomination the 
firſt Figure of the Quotient is, and in the diyi- 
ding ot; this ſum, or any ſach like, -it will. be 
convenient to-make this Enquiry, how often 17 
can be had}, which is © times; then to place-a 
Cipher in the firſt place of the Quotient, which 
will ſignifie that the Quotient is lets in va'ue then 
the Diviſor, and therefore can be but a Fracti- 
on or Decimal of a pound, foot, yard, -pole or 
chain, or of what other -Denomination ſoever 
the Diviſor and Dividend may be ; it may alto 
happen that the Dividend may be fo ſmal!, as 
that there maybe two or three Ciphers in the 

u9tient, before any Figures take place, but 
if bat one Cipher, then the firſt Figure..of the 
Quotient is tenths; and if two Ciphers, then 
the firſt. Figure is an hundred parts; and if, 
three Ciphers, the firſt is a thouſand part o' the 

« Divi: 


Diviſor. , &c. as occafion, Suppoſe 7* 
# 290962-5000000 , are to. be divided ' by: 
p 17. 928 125.. The Qrotient will be 0400658, 

and the. Remainder 9543750, which you may 
7 prove by multiplying 17928125 by 4006558, 
þ and to that produ& adding the Remainder of 
| 9543750, and you will find che ſum to be juft 


72406250000co, Which is a ſufficient proof 
_ of the Diviſton, and the firſt Figure of the Quo- 
tient is four tenths of a pound, which is eight 
ſhillings,the reft of the Fration you may clear, 
as before dire&ed.:: The ſame may [be don: if 
you leave off the pounds, and take the'two Fra- 
&iwns, as thus : Diyide 290625 with Ciphers 
by v28125 Now in this:cafſe 8 ſhillings: can - 4 
 notbehad ing ſhillings, but it may be had in 4 
60 pence, or the Decimal an[werins thereunto. ; 
Exzampme: ell 
.'1f you divide 29062 5200000 by 928 125, 
the- Quotient will be 0313131, and if you. 
look for this Number in ,the:Decimal Table of 
Coyn before-going, you may -finde it a little- 
more then pence balf-penhy ; - or you may mul- 
tiply by 12, and it will produce 7: 575772, 
then cut off 5 Figures, 'and multiply th-m by 
4, and it.will prove to bz, 2; 30288 ; Five be-, 
ins again cut off, there will remain 2, which is 
two farthings, and the five-Figures cut off is 


almoſt one third of a EG 


4 v4 
This 
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This I khepe will be ſufficient to be ſaid eon- 
cerning Diviſion of Decimals,at preſent;though 
*indeed there are ſeveral more- Variations then 
the Six herein before mentioned : But at firſt 
it was not my intention to put forth a Book of 
Arithmetick, but only ſoſne convenient Rules 
and Examples, for the Aſſiſtance and Dire&ion 
of my Brethren his Majeſties Gunners, and 
therefore I preſume my brevity hereinmay be 
excuſed, till a kind acceptance of this produce 
a further opportunity. 


Reduttion 


I* a Rule very eafie, when you have learned 
the former, and ſerves to reduce greater ſums 


into ſmaller denominations, and' on the con- 
trary to bring ſmall denominations into grea- 


+ 
| EXAMPLE I.. 


I would know how many half.pence axe 4n 
234 pounds, Firſt, multiply 234 by 20, the 
Number of ſhillings in one pound, and the pro- 
duct is 14680 ſhillings, then _—_ 4680 by 


24,the Number of half-pence inone ſailling, and 
it produceth 112320, the Number of half-pence 


in 234 pounds. E X- 
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h EXAMPLE IL. 

n 

: How many farthings are-in 27 pounds, 17 
f ſhillings, 7 pence, two farthings ? ? 


Firſt, reduce the 27 pounds into ſhillings by 
multiplying. it by 20, which makes 54c,, to 
which add the 17 ſhillings, then it will be thus, 
557» Which multiplied by 12, makes 668, to 
this you muſt add the +7 pence, and the total - 
will be 6691, which being multiplied by 4 
makes 26764 to which add the two farthings, 
and the whole ſum defired is 26 766- 


” YU wal w#. (5 


EXAMPLE II, 
To know how many four pence half-pennics 
are contained in any tum'of money 
Reducethe tum of monty into half-pence,and. 
divide the Number of half- -pence by 9, which is 
the. Number of half-pence in, one four pence 
balf penny, and the Quotient is the Anlwer, and 
What remains is half-pence. 


EXAMPLE IV. | 

, If you would know how many thirteen pence 
balf pennies are in any ſum of money,divide the 

ſum into half-pence by 27, and the Quoticne is 
your deſire, and the remainder (if any b2) are 


balk pence. F 2 Ag 


” 
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As ſuppoſe 175 pounds, 3 fſhillings;. 5 

_ - Pence half-penny, were to be.put into 1 3 pence 
ba}f penny ; the ſum ef money in half pence 
is 8408 1, and this divided by 27, the Quotient 
Is 3114, Whichis ſo many thirteen pence balf- - 
pennies, and the remainder is 3, which is 3 half- 
pence: The ame may eaſily be done by any 
other ſum. 


. ” 
"Þi 


EXAMPLE 5. 


If you deftre toknow how many pounds are 
in 758758 farthings. 

Firſt, divide the ſum of farthings by 48, 
which is the Number of farthings, that make 
one ſhilling, and the Quotient is 15807 ſhil- 
lings, and the Remainder 22, which is 22 far. 
things or 5 pence half penny, then divide the 
Number of ſhillings by 20, and the Quotient 
is 790, Which are pounds, and a remainder of 
77, Which is ſhillings, ſo you ſee this Number of 
 farthings will be, 790: 07 : 054. 

Note, if any Sum of Half-pence be to be re- 
duced into pounds and ſhillings, in ſtead of dia 
viding by 48, as you did b-fore, you muſt di- 
vide by 24. for ſo TE") half-pence make one 
ſhilling, and if penc@are to be reduced, divide 


by 12,and the Quotient will be ſhillings,which 
,zou may put into pounds as before. 


Re2 
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Reduftion is very uſcful inſeveral Weights | 
and Meaſures, which to inſiſt upon will be too 
tedious for my intend:d purpoſe, and therefore 
hall conclude ihis fubjc& wich on: more. 


EXAMPLE 6 


To ſhewyou how many Pints are contained 
in7 Tun, 2 Hogſhcads, and 57 Gallons of 
Wine: 

Four Hogſhtads make one Tun , and one 
Hogſhead is 6 3 Ga'lons; therefore firſt put ir 
all into Hogſh:ads by multiplying 7 by 4, 
which make 23, to which add the two Hops. 
head- makes 35 Hogſhecads, then multiply 30 
by 63, and the product is —— — 1899 

ET | 3 
To which add the 57 Gallons, and the 1947 
_fumis | by 
Th: n multiply that ſum by 8, the Number of 
Pints inone Gal.on, and« the ſum ſought for is 


I5$570e 


The Rule of Three Diref. 


Bſerve that all the former Rules before-go- 
— Ing are but an [ntreduRton to this; and the 
's F ; well 
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"Fell underſtanding of this, will inake you more 


1 P” 


perfect in thoſe Rules, there being nething ts 
de done herein, but what is by Multiplication 
and Diviſion,” and it is generally termed the 
Golgen Rule, orRule of Proportion ,having three 
Numbers given”to find a fourth, for always 


. what Proportion the firſt hath to the ſecond the 


fame i: b:tween the third and fourth, or Num- 
ber {outhr after; for if the firſt Number be 
but half of the ſecond, then the. third will be 
*but half of the fourth; and the like will follow 


, In a true P:o05ortion to any other Parts orNum- 


FI 


-bers, and may be performed ſeveral ways ; but 
for brevity ſake 1 ſhall only (here) make uſe 


"of the two following. - © -*. 
07 p The firſt Way 


Which is meſt uſual is performed by multi- 
plying the ſecond and third termes' together, 


* and dividing that produ&by the firſt term, and 


#hen the Quotient will be the fourth term, or 
' Proportional Number deſired. « 


The ſecond Way 


- Is very uſeful for certain Fixed Numbers, 


where the firſt and ſecond Numbers or Terms - 


are/always the tame, as '7 and 22, and 113 


and 


Ef Ti 4 
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"385, which is near or the ſame Proportion of _ 


\ 


wor the Diameter tothe Circumference, although 
EI | that famous and learned Artift Archimedes, did 
th allow of 7 and 22 to be the Proportion for 
wk finding the Circumference of a Circle, as be- -.; 


ing the ſmalleſt whole Numbers that will come 
'YS | nearthetruch. But LZudov. van Cu len putteth 
the Diameter of a Circle to bg 1, and 36 Cy- 


b phers, and by his Eſſay 11 3.and 355 are much 
nearer the truth ; and for the Area or Superficial 
be Content of a Circle, as 14 1s to 11, fo is the 
W | ſquareof the Digmeter to the Area; But: by 
_- VanCillen and laterAuthors,it is agreed thatthe 
b Proportion following is neareſt the truth, viz. 
c as 452 is to 355, ſois theſquare of the Diame- 
ter to the Area 5 Now thele being Fixed, and 


ftanding Numbers may be very uſeful in this 
{ſecond way of Working the Rule of Three, 
which is thus, Divide the ſecond term by the 
firſt term, andthat Quotient being mu)tiplied 
' | by thethird term), will be the fourth, or Pro- 
portional Number defircd, as may more plainly 
appear by Examples. : 
EXAMPLE I. 


The Diameter of a Circle being grven to find the 
 Circumfirence by the Firſt Rille. 


The Diameter given is 30 inche*, then ſay 
© 4 as 
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4s 113 isin proportion to 355, fois 30 to a 
fourth Number ; Firſt, multiply: 355 by 30, 
and the produ@ is 19650, which divided by 
113, the Quotient is 94, and the Remainder 
is28; 'to which add 2 Cyphers, and it will 
ſtand thus : 2800, which divided again by 
113, and the Quotient will be 24, and this 24 
is ſo many parts of 100 of an inch, but if you 
add 3 Cyphers, the fraction will be 247,and the 
Circumference of the Circle will be 94 inches, 
and 247 parts of 1000 of an inch, which will 
ſtand ihus, 94: 247. | 


Having the Diameter of a Circleto find theArea, 
or Superficial Congent, | 


Work thus : as 452 is to 355, ſois the ſquare 
of the Diameter 30, tothe Area... ; _ 
— Multiply 30 by 30, and that is the Square, 
(viz.) 900, which being multiplied by 355, 
-produceth 319500, then divide this laft pro- ' 
du&by 452,and the Quotient will be 706, and 
a Remainder'of 388, to which add three Cy- 
_ phers, .and it'will ſtand thus, 388000, which 
being divided by 452,theQuotient will be 858, 
ſo the Areaof the Circle will be 706 inches, 
and 858 parts of 1000, and will ftand thus, 
ef | 706:858. 


#1 eving 
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reſt a Decimal Fraction. 
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Having the Diameter of 4 Circle, to find the 
Circumferencebythe ſecond Rule. 


Firſt, divide 355 by 113, and the Quotient 
will be 3, and the Fraction left 16, to which 
add as many Ciphers as you plealc, for fomany 
as you add, ſo many places muſt þe cutoff in the 
next Moltiplicatioa.; as here I add four Ci. 
phers,. and it ſtands thus 160000, which being 
divided by 113, the tient is 1416, very 
near 3 then. place the 3 before them, as you ſees 
3 : 1416, and this multipli d by 30,is 94,2480, 
the Circumference as before : By which you 


' may underſtand, that by this Number you may 


have the Circumference of any Circle, by Mul- 
rip'ying the Diameter by 3 : 1416,and cutting 
off four Places to the right hand, what remains 
to the left hand are whole Numbers, and the 


) 


Having the Diameter of 4 Circle, to finds the 
F Area by the ſecond Rule, 


Firft, divide 355 with 4 Ciphersby 452, and 
the Quotient will be, 07854 almoſt, thenmul- 
tiply the ſquare; of the Diameter, viz. 900, 
_ and the produ& is 706.: $600, which is near to 
the former ; ſo by this Number 7854, if you 

4 m 
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Multiply the Square of any Circle, and cut off 
four Figures to the right hand, what remains to 
the left, is the Area of the Circle in Inches, or 
Feet, according to the meaſure the Diameter 
is meaſured by, and what is cut off, is a Decimal 
Fraction of a 10000, as in the former Rules 


Having the Circumference of a Circle to find the 


Diameter by the firſt Rule. 


EXAMPLE I. 


e Circumferenre: given as before it was 
found 94. 247, then as 355, 15 to 113, ſ{oisthe 
Diameter given to the Circumference : there- 
fore Multiply 94: 247, by 113, makes 10649: 
© 1 1, Which divided by 35 5, the Quotient.is the 
Diameter. Ca 


Note, that you are to add 3 Cyphers to 355, 
and they will ſtand thus, 355000.The reaſon of 
placing the 3 Cyphers to the Divitor, is becauſe 
there are three Fractions in the Dividend, as 
you may ſee in the Diviſion before going, an 
when the Diviſions performed, the Quotient 


. will ind thus, 29 : 998, and this wants 2 parts 


of a 1000 of making out the firſt Diameter 
| SIVEN 
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given;which is ſo ſinall difference that it cannot - 
 bediſcerned on the fineſt Scale. 


Having the Area of a Circle, to find the 
| Circumference. | 


As 1, is to four times the former nutnber 3 : 
1416, this number Multipl”d by 4 -produceth 
 12:: 5664, and fo is the Area to the Square of 
the Circumference, the Root whereof is tie 
Circumference; the Area before found is 
706 :' 858, which being Multipl'd by 12: 
5664, the product will. be 8882; 66037 12, 
and the Square Root thereof very neer to 94: 
297 which differeth very little from the Cir- 
cumnference firſt found, by the Diameter in the 
firſt Example. Yetnotwithſtanding this opera- 
tion of Circles, is very exatt and caſieenough, 
it may with much more eaſe be_ perform- 
ns by the Logarith: at the End of the 
00k. 


Having the Arta of a Circle, to find the Dia- 

n . erer- 

Suppoſe the Area or ſuperficial! Content of a 
given Circle, to be 706: 859, then-lay, as 355 
is to four times '113, which is 452, {0 3» 

| | tne 
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the Area 706: 858, to a fourth Number, the 
fquare Root thereof is the Diameter, Multiply 
706: 858, by 452, produceth 319499: 816, 
and the ſquare Root thereof is necreſt to 30: 
OG, which is a little more then half a tently 
part of an Inch too much. 


Having the Circumference of a Circle to fund 
Hogs ' the Area. 


The Circumference given is 94: 247, to 
perform this ; ſay, as four times 355, which is 
1420zis in proportion to 1130 is the ſquare of 
the Circumference to the Areazſquare theDia- 
meter (that is) Multiply 94 © 247, by the ſame 
Number, the Product will be 8882 : 497009: 
then Multiply the ſquare of the Diameter by 
£13, and the Produd is 1003722: 1620 17, 
then divide this laſt Sum by 1420,and the - 3 
tient will be 506: 846593, and this is ſuffici- 
ently neer the firſt Area found. ES 


Having the Diameter of a Globe to find the ſm 
 perficial Content, 


As 113 is to 355, ſois thg ſquare of the Di:+ 
meter, to the Superficial content, Multiply the 
ſquare of the Diameter by 355 andtheProduct 
thereof, divide by 113, and the Quotient is the 


Superficial content. ' ' Another 


a7 «08 » <& (0. 
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Another Way. 


are the Diameter, and Multiply that 
Product by 3: 141 (the making of which 
Number you have in the Rule of Working the 
Rule oi Three: ) and the Product of that Multi- 
EY off the four laſtFigures)isyour - 
Ire. | 


Having the Diameter.of a Globe or Bullet to find 

the ſolid Content. — | 

As fix times 113 (which is 678) is to 3559 

fo is the Cube of the Diameter to the fohd 
Content. . 


EX AMPLE II 


 Admitit weredefired to know the ſolid Con- 
tent of a ſhot of eight Inches Diameter; firſt 
Multiply 8 by 8, makes 64, which is the ſquare 
ot 8; then Multiply 64 by 8, and it will be 5 12, 
and this is called the Cube of 8, which Deng 
Multipli'd by 355, produceth 18 1760, whic 
muſt be divided by 678, and the tient will 
be 268 : 082; by which you may obſerve that 
= round folid, whoſe Diameter is $8 inche 
will contain 268 Cubical or ſolid Inches; a 
©82 Parts of a thouſand of an Inch; this is very 

| neceſſary 


LD neceſſary to find how much the hollow or con- 
* cavity of a Granado-Shell will contain. 

Note, by the ſame Rule a Ball of four In- 

. ches Diameter will contam '33 Cubical or. 


_ "folid Inches; and almoſf 5 1 parts of af hun- 
dred. | 


_ 
* 
8 


| Having the Diameter and heighth of a Cylinder, 
to find the Super ficial Content. 


- ACylmnarr is a round Piece, the Diameter 
whereof is equal at both ends, and alſo in the 
middle, like. unto a Rule which. is commonly 
uſed.in Gardens and bowling-Greens. 

To meaſure the Superficial Content of theſe 
Figures, is no More then to girt them about, 
or by their Diameter find their Circumference, 
and Multiply that Circumſerence by the 
length, and then, as before direfed; find the 
Area's of both the ends, which added to the 
former Produ&, giveth the Superficial content, 
and the folid content is found by Muttiply- 
ing the length by the Arca of one of the ends, 
and that ſum-is the ſolid content in Inches: 

But if you would have it in- Foot-meaſure, 

. you may divide it by 1728, which is the num 
' ber of Inches in one Foot: And if it be deſired 
in Wine-meaſure, then divide it. by 23 1, the 

. Cubical or ſolid Inches in one Wine-callon, pe 
tne 
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_ the ſame do for Spirits, ſtrong. Waters, and 
- Oyl. | wi; | 
But for. Beer or Ale, you are to divide by 
, 282, for {o many Inches are allowed to be a 
Gallon of thoſe Liquors. IE 


How to find the ſolid Content of « Butt or Pipe, 
or any greater or ſmaller Cas; 


By the former dire&ions, find the Area'at 
the Bung and Head, and divide each Area into 
3 parts, then take 2 of thoſe parts belonging to 
the Bung, and one of thoſe parts belonging to 
the Head, and add them together, and that 
ſum ſo added; being 'Multipl?d by the length 
of tte Cask, will be the content of the Cask in 
Inches, which may be reduced into Gallons of 
Wane or Beer, as beforedire&ed. 


EXAMPLE IV. 


The dimenſions of a Cask, in Mr. Fohx El- 
wicks Vinegar-Yard, in St. Giles in the Fields, 
« were taken the third of April 1677. asfollow- 
eth,(viz) the Diameter at the Bung, 64 : 5, and 
.atthe Head 55: 25,and the engyymeree? 56 


Inches. 


Now 
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-- Now to find the Content. of this Cask in 
_ Taches, Gallons, Hogſheads and Tuns : Firſt, 
fquare the Diameter at the Bung, -which is to 
'mnultiply 64:5, in it ſelf, which produceth 
4160: 25, which multiplied by .35 5, makes. 
1476888: 75, and this Dividend by 452, the 
Quotient is 3267:45 : One third part whereof 
is 1089: 15, which being doubled is 2178:30,;, 
| | pp muſt be reſerved until you have' gained 
the Area at the Head, and one third thereof ; 
for the .Performance of which Square 55:25 , 
the Diameter at the Head, which. makes 
$052:5625, and that multiplied by 355, pro-: 
ceth, 10$3659:6875, then divide this laft 
Number by 452, and the Quoticnt.is. the Area 
or Superficial.Content of the Circle or Head of 
the Cask, which is 2397:477 18, and one third 
of the Areais, 799:15906; and this muſt be 
added to thetwo Thirds before reſerved, which 
make inall 2997:45906 ,and this ſum multipli- 
edby $6 Inches, the length of the Cask, the, 
produdt will be 166737;70736,,and. this ſum 
as the Content of the Caxk, in Solid or Cubical 
Inches: Then you muſt underftand, that the 
Wine orGalloncontaineth 23 1 Cubical mches, 
and the.Beer or Ale Gallon containeth 282. 
Cubical Inches, then divide 166737:70736 by 
231, and Quotient will be 721:80825, 
whichis almoſt 722 Gallons 3 then divide gan 
y 
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by 63 the Gallons in one Hopſhead;and theQue! 
tient will be 11, and 2.9 remaining, which fig*- 
nificth 1.1 Hogfheads and 29 Gallons. Now. 
4 Hogſheads make a Tun, and therefore this 
Cask will hold 2 Tun 3 Hogſheads and 29 Gal: 
lons, according tothe Dimenſions given. 
_- Again.if 166737 : 70736 be divided by 282; 
the inches itia Gallon, the Quotient will be 59 r 
Gallons, of Beer or Ale, - and a little more then. 
a quarter of a Gallon, then divide 59 by 36, 
to bring it into Barrels of Beer, the Quotient 
will be 16 BF#rels, and the remainder 15 Gal- 
lons, and 9 of themmake one Firkin, ſothe 
Cask will hold in Beer, 16 Batrels, one Firkin 
and 6 Gallons; -If you would know how much 
all this Cask will hold, you may divide 591 by 
, 32, and the Quotient is 18 Barrels, and 15 Re- 
mains z, Now 8 Gallons of Ale make 1 Fir- 
kin, ſoit will hold in Ale, 18 Barrels, x Firking 
and 7 Gallons. 


How to Meaſure Cones and their Fruſtums. 


. A Cenehath a circular baſe, and at the Top 
- it meeteth ina point after the manner of a round 
Spire Steeple, the Fruſtum of a Cone, is a piece 
of ”; length cut off atthe bottom, as it may. 
Ggnific a piece of round Typer Timber, tar 

| c 
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leſs at the upper end, - then at the Baſe or bot- 
tom, that if lines be drawn on each {ide thereof, 
they will touch all along the fide (if it be 
- treight) and in ſome convenient diſtance be- 
yond the lictle end meet in a point, or interle & 
one another. 
A round Tunn is alſo a fruſtum of a Cone or 
any other ſtreight ſided Veſſel, that hath one 
Diameter bigger then the ather, as Charns or 
Water-Tankerds, or full-Pots, commonly uſed 
in Vicuallinghouſes,or any other thing of that 
Shape. - 


How to find the | Superficial Content of a 
Cone. 

Multiply the heighth of the ſide by half the 
.compals ot the Baſe, and to that produ& add 
the Area of the Baſe, and that Sum will be the” 
Superficial Content, but it the Cone bEa ſtand- 
ing thing,that the Baſe or bottom is not to be 
comeat, that” it can neither be painted or 
boarded, and thereiore no occ:ft5n to meaſire 
it, and then the Area of the Baſe may beleit 


- out. 


How to find the Cubical or ſolid Content of the 
Cone. 


Having the Circumference or Di:meter 
SLVEN, 


pDertmal drichmerich of 
given, find the Area by the firſt or ſecond Ex< 
ample before going, then having the h&;ght or 

length of the Cone, rake one third part there= 


% of, and by that mv Itiply the Area of the Baſe, 
4 and that prodi.& is the {olid Content -in Inches 
or Feet, according to what the Area and length 

4 are meatured by. - 

? : + PRAMPLE- VL 

1  TheDjameter ofthe Baſe is 30, the Area is 

p found to be 706 : 858; or the Circumf-rence 
given 94: 247, the Area is 706 : 857 almoſt; 
then take the height or l:ngth of the cone, to 

: be 282, which being divided by 3, the Queti- ' 


'eht is 94,'vhich is one third of the height,then 
multiply the fea 706:858, or the other 
5 (which you pleale)by 94, and the produt is 
66444: 652, Whithis the ſolid content of the 
Cone, -and if you multiply the other Area, 
found by the Circumference,which-is 706:$ 557 
by 94, the produ& will bz 664445 648,which. 
differs only. 4 parts of 1000, which 1s of no 
value conſiderable. ' Vt 4 | 
H«ving the length of the Cone, and Diamwer of 
the Baſe, t ofind the Diameter of any Partof © 
2 the Height or Length, 4 
As the length of the Cone is to the Diame-, 
tcrof its Baſe 3 10 is any part of-the length to 
the Diameter anſwering thereunts. I, 
G 2 SUP= 
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| - Suppoſe the length of the Cone to be 282; 
(as be ore) and it be deſired to know the Dia-.* 
meter; at 48, inches from the Baſe; ſubſtract 
4$ irom 282, and the remainder is 234; then 
your Qye!tion will be thus; as 282 is to the Di- 
ameter 0f the B. ſe 30, ſo is 234 the ſecond 
length given, to 24: 893, the Diameter at 48 
In: hes irom the Baſe, for if you Multiply 234 
by 30, the Produtt will be 5020, which being 
divided by 282, the Quotient is 24: 893. 


Having the length of the Cone, and the Cir- 
cumference of the Baſe z, to find the Circum- 
ference at any di#tance from the top of the 
Cone: 


As 282, thelength is to 94 : 247, the Cir- 
cumference ſo is 234, the other length to 
78:20, the Circum'erence, 


Having the length and Area of the Baſe, to 
find the Area at any other diſtance from the 
80; | 


As 283, the length ist0706 : $58, the Area 
of the Baſe; - ſo is 234 the difference from, the 
top to 586. 5.4, the Areaat the diſtance; and 
theſe proportions will hold in greater or higher 
Cones © 


Having 


\| 
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Having the length of a Cone, and the Diameter, 
Curcumference or Area guven at any diſtance 
from the Pertexs, to find the Diamater Cir« 
cumference or Area of the Baſe, 


As the length of part qf the Gone, given 
from the Vertex, 1s to the Diameter, Circum- 
fer. eor Area, fo 15 the whole length ofthe 
Cone to the Diameter, Circumference or Area 
of the Paſe. 

This is hut the ConverſRule of the former, 
an1 by ſome called the backer Rule of Three 
but 1 ſhall here put it inthe dirc& Rule; for 
as part of the length given, is to the Dj-meter, 
Circumference or Area, 1o is the whole length 
of the Cone to the Diameter," Circumference 
or Arca of the Baſe of the whole Cone : Be- 
cauſe as part of the length 234, 'isto the Dia- 
Meter at that diſtance, fo is the wholelengthof 
the Cone 232, to the Diameter of the Baſe 
30. 

And as the fame 234 isto 75$ : 20, the Cir- 
cumference, {o is the whole1ensth-of the Cone, 
282, to the circumference of the Baſe.g4: 249. 

And alfo as the former 234, isto 586: 54, 
the Area at that diſtance from the. Vertex, fo is 
the whole length of the Cone to the Area at 
the Baſe 706: 858. 

= G 3 Havis 


/ 


} 
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Having both the Diameters, and the depth of 

ſuch Fruſtum given, to: find the length of the 
- Cone. TO TOR ou 

As the difference between the lefſer and 
creater Diameter is to the depth, 1o is the 
greater Diameter to the length of the Cone, 

If a Picce of Taper-round Timber, whoſe 

reater-Diameter is 39 inches, which in Deci- 
mal» of a Foot will ſtand thus, 2: 5,. ſignifying 
2 Foot and a halt, and in length 150 inch 
which is 12 foot and a half, and will ſtand thus, 
12:5, the Diameter at the leſſer end is 13 
inches and 4.75 parts:* you may..put what re- 
mains above 12 inches, intq Decimals of a 
Foot,thus: as 12 is to 10, .ſois one inch and 
1475; to 1260f a Foot in Decimals. 
. Then having the Niameter at each end, and 
the length, you are firſt to find the Area of the 
; Baſe infoot-mcalure, OE EE 

By the former Rule in the firſt Example ; as 
4521+t0 355, {0 is the{quare of 2:5, which 1s 
6:25, to the Area, 4928, and the whole length 
of the Cone, 282, reduced into Foot-fneaſure, 
.will be 23:5- -. _ 

Then divide that ſum by' 3, and the Quoti- 
ent will be,7:8 3, which being multiplied by 
the Area,4: 008 the produ will be 38:42964, 
which is 38 foot and almoſt a half, for the con- 
2cnt of the whole cone, | 
; Then 


/ 


N 
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Then find the Area of the leſſzr end of the 
Piece, by the Icfſcr Ziameter, wh ch is 1:126, 
as you found the other, and ir will be 0:995, 
which is not quite one foot, then find the length 
ftom the little end of the Piece, to the top of 
the cone ; thus the length of the cone in foot- 


F mealure is found to be 23:5, frow which take 


the length of the Picce 12:5, and the remai!.« 
deris 11; and one third of 11, is 3:66. Then 


| by this third of the length of the leffcr cone, 


you muſt mvlriply the Area of its baſe, 0:995s 
and the predu&t is 3:64170, und this produ&t 
taken from 38:429, the mealure of the whole 
cone, then there will remain the true ſolid con- 


| tent of the Taper-piecce of Timber 34:787 303 


or any other Fryſtum of a Cone, 


EXAMPLE: VIE. 


How you may find the ſolid content of a. 


« large rovnd Tun, having the Diameter at the 


top and bottom given, and the depth of the 
Tun, which is alſo the Fruſtum.of a Cone, and 
muſt be worked the ſame way b-fore taught, 
as ſuppoſe the Dimenfions given to be theſe, 
(viz.) Diameter atthe top, 128; Diameter at 
the bottom, 112, and the depthofthe Tun 5 1 


Inches; you muſt firſt find the length of the cone; 


G4 that 
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that this Tun is a Fruſtum of, by the Rule of 
' Three; 'then as the difference betwixt the top 
and bottom 16,*is tothe depth of the Tun 5 1, 

;1o is the greater Diameter, .128, to the length 
: of the Cone : ; Therefore multiply 128, by 5 1, 
- prodnceth 6528, which being divided by 16, 

the Quotient.is 408, the length of that Cone z 
then by the Diameter at the'top of the Tun, 
you muſt find ihe Area of that Circle, as before 
- direed, iwhich will be 12868, - almoſt 3 And 
. one third of the-length of the Cone; 'is 136 5 
. then multiply the Area, 12868, by 136, and 


the produtt is the ſolid content of the whole 'F 


"Conch in inches,(viz ) 1750048. - 

-- 'Then find Ty Area of the leſſcr Diameter, 
pane is 112,and it will appear tobe 9852,then 
Aubſtrac the depth of the Tun 5 1, from 408, 
the length of the whole Core, and the remainder 
:is the length of a leſſer . Cone, (viz.) 357, of 
: which take one third part, and by that multi- 
ply the Area of: the bottam of the Tun,'and the 


,produ@ will be 1172388, which is the Gans, 


ent of the leſſer Conein Inches.. - 

+ Then'ſubſtra&t 1172088, from. gd. 
and the remainder. is 577660. and fo many 
Inches are the ſolid Content of the Tun, in Cu 

bical Inches. 

Now if you would know how many Gallons 

(is contains,] yau muſt diyide 5577690, by 


232, 


% 


»% 


S 
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282, and the Quotient will be 2048 Gallons, 


and a remainder of 124, which is almoſt half a 
Gallon, for if youmvltiply 1 24 by 8, the Num- 


{ ber of Pints in one Gallon, the produc will be 
992, and that divided by 282;the a will 


be 3, which is 3 Pints, and a remainder of 1.46, 


which is very little more then half a Pint ; but 


I know not why any Perſon (eſpecially in great 
quantities)need to be ſo exact as to come to half 
a fPint, however let every man ule his plea- 
lure. 

Note, you may reduce theſe Gallons into 


| Barrels of Ale, by dividing 2048, by 32, and 


the Quotient will be 64, which is the Number 
of Barrels of Alethe Tun will hold, having ſuch 
Dimenſions, | 
But if you are to take the dimenſionsof any 
ſuch Tun, you muſt allow for the Fall or Ga- 
'thering of the Tun, which may ſtand lower on 
the fore-{ide by two inches, more or leſs, from 
a true Horizontal Plain or Level of the Liquor : 
therefore it will be a very good way to find 
how mych of the depthit taketh, and what Li- 
quor it will contain, juſt to touch the oppoſite 
-rartof the bottom of the Tun againſt the Fall 
or Gathering. | 
This may be done by puting in of Liquor, 
with a true Gaged Kinderkin or Firkin. till you 
{ee the bottom almoſt covered, and then ig will 
be 


'S Decimal Arithmetick, 
be conyenient to uſe a Gallon, till you make it 
Juftcover,and when theLiquor hath done move- 
ing, with your Rule take the depth of the 
place of Gathering, and what it comes to, muſt 
be abated out of the depth of the Tunn, and 
the Liquor put in by Meaſure, muſt be accoun- 
ted into the quantity the Tunn will hold, fo 

much more then the Dimenſions give. 
' You may find whatExciſe muſt be paid for this 
quantity of 64 Barrels, (or any other parcel) 
by the Rule of Three, tor every 22 Barrels, 
pay but for 20, therefore ſay as 22 is to 20,10 
is 64 to 58 Barrels, and 18 parts of a hundred 
of a Barre], which want a great deal of a Fir- 
kin; for if 18 had been 25,then it would have 

beena Firkin. | 

This maybe of as good uſe to know the 
quantity oft Money payable, without having 
any regard of reducing them to the payable 
Barrels, thus : As 22 Barrels are to the price 
that 20 pay for, 10 are any number of Barrels 
to the quantity of Money thereunto._belong- 
ing. The Exciſe of Ale is now” 2's. 3 d. the 
Barrel, and 22 to the ſcore, ' which comes 
to '3 1:5 s- then if: 22 pay 3 I. 56 
What ſhall 64 pay? Put the Money into "a 
Decimal, and it will ſtand thus: 3: 25, which 
Multiply by 64, the Product will be 208:00); 
to which you may add as many -more Cy- 
phers 
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phers as you pleaſe; 1 will therefore in this 
place add 4 more, and then it will ſtand thus: 
208 : oco000; then divide by 22, and the 
Quotient s 9 : 454545» Which being cleared, 
as before directed, will be 9 li. 9 5. 1 d.and 10 
much the Exciſe comes to for 64 Barrels of 
Ads. : 

Strong Beer hath 23 Barrels to the ſcore, 
which pay equal with 22 of Ale; therefore the 
formerRule will ſerve,by putting 23 inſtead of 
22, becauſe the Money for the ſcore is the 


| lame. 4 


Sm..1l Beer hath alſo the allowance of 23 to 
the Score, and payeth 15 ſhillings for each 23 
Barrels. | OE. 


How ts meaſure Piramids and their Bottoms 
p -or Fruſtums. 


This ſort of Meaſure is the ſame almoſt 


with that of the Cone, for one third of the al- 
titude,beingMultipli'd by theArea of theBaſe, 
,giyeth the folid Content, and the whole length 
'Fhuttiplia by halt the breadth of all the ſide at 
the” Baſe, '1s the Superficial Content, all 
the difference between a Cone anda Pyramid 
being only this; theCone hath a circular Bac, 
and thePyramid may be of 3,.4,5,0r more ſides; 

RTE Now 
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Now to find the Arca of a 3 ſided Pyramid or || n 
Equilateral Tr; angle; Cube the fide,and Mul. 


tiply that Cube by 1875, and off cut four pl-- || y 
ces fo the right hand, and what remains to the || t 
left h:ni; is the ſquare of the Arca, the Root || 3 
| whereof, is the Area deſired. * ! 
L This way of. finding theArea of anEquilate- ÞÞ 1 
ral ttiansle, is in part borrowed from Mr, || i 
Digg his Pagtom<tria, page 59 and Go, but his 
bath & Diviſion in the work which is here avoi- || | 
ded. There is another way to perform the 
fame, which in wy Opinion will be plain, (v:z.) 
Square hal? one of the Sides, - and all a whole 
Side, then ſubtract the ſquare of half the Side, 
from the {quare of the whole Side,” and extract 
the {ſnare Root of the difference between the 
ſquare of the Side and the half Side, and that 
Raot will be the Icngth of a Perpendicular,lct 
fall from the oppoſite Anzle to the middle of 
th2 Side you took the halt of, then Multiplythe 
H..If fide by the length of the Perpendicular,and 
 theproduct will be the Area: And this way 1 
judg will be better underſtood then the former, 
and the extraction of the ſquare Root will 
be in & finaller number then the other 
Ways. 
And if you cannot extra@t the ſquare Root 
by Arithmerickyyou may do it by theLogarithm, 
At the latter end of theBook. Thus any number 
; bcing 


being given within the —_— of {6 ſmal aCa- 
non of Logarithm, there will be no more to os 
then to find the Logarithm of the ntmber that 
you would have the ſquare Root of, then take 
the half of that Lovarithm, or divide it by two, 
and next find what number doth anfrer to thay 
half number or Logarit"m, and «he moribes 
-'y is the ſquare Root the muniber ded 
Ired. 
To find the Area of a four-lided Pyramid is 
but to Multiply the fide of the Bate im ae fel; 
and the Produtto! that Vultipl cariom, is the 
Area of that Baſ:, buti! it bea Ppramrid of mite 
ny equal ſides, take half of tre ſides and muſs 
tiply by balf the Diameter, or dlfnee from 
the Center of the Baſe, and that prodwewoll8 
be the Aa, But my intent is enſyy to ſhevy 
the way-of Meaſuring Taper-Tamiber;, whicks 
hath four ſides, either equal oral ar the 
baſe or trop. * 


EXAMPLE VIL 


Cuppoſ? a piece of Timber to lhemeafuredþ 
that is 2 foor, an! 2 tenth parts fqure at the 
baſe, ard one foot and 3.tenth<{Hareat che 
top or leſſer cud, ani tuckngthysaot,ands 
tenths. 


Firſty 
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 - Firft, find the length of the Pyramidzwhere2 
bf this is a Fr«uſtum ;, then ſubſtract the ſide of 
the top from the ſide of the Baſe, and the dif- 
Ference. is 9 tenths, then ſay, as 9 tenths is to | 
43: 5» the length of the Piece, ſq is the fide of 
ithe Baſe 2:2, to the length of height of the Py- 
ramid ,1c6: 3zand one third part thereof is3 5:4, 
.and alittle more, which is not conſiderable in 
Timber-meaſure, _ 
The ſquareof the Baſle is 4:34. which is the 
Area, and 35:4, . multiplied by 4:84, produ- 
ceth 171: 336, the Content of the whole Pyra- 

. mid in foot-meaſure,” | | 
. , Thenas this Pyramid was meaſured, by the 
fame Rule, you may meaſure the little Pyra- 
mid at the top of the Piece, whoſe Bale there 
| beginneth and endeth, therefore if you multi- 
ply 1 foot, 3 tenths, by 1 foot and 3 tenths ,the 
{um will be the Area of the Bale of the leſſer 
Pyramid. viz. 1:69, then ſubſtra& the length 
of the Piece of Timber, from the length of 
the whole Pyramid,- and the remainder will he 
the length of the leſſer Pyramid z thelength of 
the whole Pyramid is 106: 3, and from. that 
' ſubſtract the length of the piece 4 z:5, and the 
remainder is the length of the l-fler Pyramid 
62:8, then take one third part of 62:8, which 
is 20:93, and mbltiplythat by the AF: of this' 
kr baſe, which is 1:69, aud the —” 
8c 
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35:3717, ſothis leſſer Pyramidis 35 foot, and 
about 1 third part of a foot, then ſubſtra& this 
leſſer Pyramid from the Lolodity of the grea- 
ter pyramid, and their difference is the tolid 
content of the 'Taper-piece of Timber deſired, 
ſubſtra&.35:37 17, the lcf{cr, from 171: 3360, 
and there remains for the Content of the 
piece of Timber 135 Foot, and 9643 parts 
of ten thouſand, which is almoſt 1 foot more 
and this,as | promiſed in Page 27. to explain 
this when I come to the Rule of Three, cannet 
be meaſured,as being the Fruſtum of a pyramid, 
without the Golden Rule, if you are tofind the 
height or length of the pyramid. | 

There is another way of meaſuring of Taper 
Timber, , withot finding the length of the 
pyramid, which may be done thus, finde 
the Area of the baſe, as before, to be 4:34 
and alſo the Area of the top to be 1:69, 
th:n'mu'tiply 4:84 by 1:69, and the produ&t 
is 8:1796, then. extract the ſquare Root of 
8: 1796, which will be found to be 2:36, as you 
may with « ale prove, though you cannot rea 
dily ext:att the Roots, for if you multiply 2:36 
by 2:86, it willproduce 8: 1746. Now having 
this 3 N:.mb:r, as 4:84 and 1:69, and the 
ſquare Root, viz. 2:86, ' add them all toge- 
thicr, and their ſum when add<d will be 9399 
LNEN 


: 9 
+ the ſolid content of the leſſer Pyramid 
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theti take one third thereof which is 31 3s by; 
this 31 3, if you multiply 43:5, the length off. 
the piece of Timber, and the produ&t will bellg 
136: 1555 the ſolid Content of the picce. 

- Or if you take one third of the length offi, 
_ the piets, and multiply the ſum of the three 0 
Numbers added, the produ& will be the ſolid 
Contefit of the piece as before, you may ſeefly 
there is ſome ſmall difference betwixt the for-fþ 
' mer way. and this , there may well happen ſome; 
little difference in taking of the thirds of the [; 
Pyramids, they not falling out to come even, |; 
but all that there js cometh not. to 2 tenth partsſſ; 
of a Foot, which is rizar enough to truth. [ 
,. There 1s yet another way to Meaſure Taper 
Timber, which in my mind is very ready, and|; 
very caſic, for yay need not find the length of 8]: 
Pyramid, nor cxtra6} any Root. 


EXAMPLE 1X: 


| Suppdſea piece of Timber were to be Me#- 
ſured, which hath the ſame Dimenſions giveri 
#s before, the ſide of the Vale 5 Foot 2 tenths, 
and the fide of the top was 1 Foot 3 tenths, 
then one Multipli*d by the other, . makes 2 
Foot 86 parts of a hundred,which is the ſquare 
Roor that you were troubled to ExtraGt, -_ 

1 
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byBl;c will always hold inany Numbers whatſoever, 
| Off. rrodu& made by the multiplication of the. 
| beſide of the Baſe of a Pyramid, and the fide of 
the top of any Fruſtum thereof, will be equal 
1 of td the 1quare root of their Area's multiplied 
rceJane by another. | 42:3 
lid Suppeſethe fide of the z foot, and the fide 
1leefof thetop 2 foot, the ſquare of the fide of the 
or-ſhafe is 9 foot, which is the Ares of the baſes 
mefand the Ares at the top will be 4 foot, and 4 
he [times 9 is 36, and the ſquare Root thereof is 6, 
en, Jand you mighthave bad this ſquare Root by 
ts multiplying the fide of the baſe by the fide of 
the top, which is 2 times 3 is 6, and in all ſuch 
Caſes you may ole this manner in Read of tha 
ſquare Root, as inthe former way 1g the laſt 
Example, a Piece of Taper-Timber, the fide at; 
the But is 1 foot 5,' and the fide at the top of 
© f6bt 8 parts, and the length of the Piece is 
35, and 5 parts, the ſquare of one foot and a 
half-is 2 : 25, and the ſquare of o foot 8 is 
, fo: 64, and the produdt of the bottom fide mul- 
e4- tiplied by the top fide is 1 : 20, and theſe three 
eſt || added. together makes 4.: 09 : then take one 
hs, || third of the length, viz. 3 : 57, whichis 11:9, 
bs, Þ and multiply by 4:09, and that produR 1s the 
2 | ſolid Contenty* viz. 143 foot, and 671 parts, 
are | which is morethen half a foot; Ihave been 4 
nd F} little 1 arger then ordinary in explaining of this 
it H way 


ers 
and 


4 


/ 


- 
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way of meaſuring of Taper-Timber, becauſe T' 
do account ita great deal theeafieſt way,and af 
- way I think not'conimonly known, neither did I 
borrow it out ofany Author or from anyFriend,] 
for if ] had I would have owned it, and this [ 
judg to be ſufficient for any that will give their 
minds to de perfEQX in this kind 'of Ar:thmerick. 
W hich if you have well perufed this Book fo 
far as this place, you will find that Decimals ate 
the beſt inmeaſuring of Superficics or Solids. - 
; C3 « 4 


EXAMPLE X.' | 


. T ſhall now 1 hope give you ſome fatisfaftion 
of my being ſo large - in the Diyifion'beforegoJ! 
ing, for I judg'you might think it needleſs to di- 
yide' pounds and parts of pounds by Numbers 
of the ſame Denomination, ' but what I have 
done there,will be ufeful in the-Rule of propor: 
tion of pounds, ſhillings, pence and farthings, 
either for the increaſe or decreaſing of any 
Rock of Money, according to the proportion of 

. thegain or loſs of any ftock propounded. 


| This will alſo be convenient for thefinding 

. the value of any quantity of Goods bought 

-proportionable to lome other quantity of fo 

'many pounds, ſhillings, pence and arthings, the 

quantity of che proportiona] Goods; or thus, ii 
PTD | 327 


J pound: 
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325 pounds, 18 ſhillings; and 6 pence 3 far- 
things, bought ,12 34 Gallons of Wine, how. 
much Wine will 4.3 pounds 12 ſhillings 3 pence, 
3 farthings buy,or if any quantity 'of Wine or a.. 
ny. other Goods, coſt any oud ſum. of Money, 


: how much muſt I pay for ſome other quantity 


of Wine or other Goods, I will explain this by. 
Examples for the better underſtanding of the, 
Reader. | 


1. If23 pounds 11 ſhillings and.faur pence half 
{penny give 47 pounds 19 ſhiliings and 9 pence 


3 farthings, how much- will;3 pounds 17 fhik. 
lings and 3 pence. 3 farthings give.in the ſame: 
time? now for all the Frattions of -pounds you; 


[muſt fit your ſelf with the, Decimals properly: 


belonging to them, . as yqu- may find them in the. 
Decimal Table of Englſh;Coyn, jin page 26- 
Turn the Table outward towards the left hand 


' that it may be ſeen when any part of the Book. 


isgpened,and then you may. readily take. out 
the Decimal anſwering tq any Fraction of a 
.. The Decimal. of 1 1 ſhillings four pence 
half-peny ' is 558750, then before it - tas 
wards the left hand, you muſt place 23, which 
is the pounds,: and then the. firſt ſum. wilt 
ſtand . thus, 23:56$750, ,, the , ſecond ſunt 
will ſtand thus, _ 47:990625,. and the third: 
fum will ſtand thus, 03:865 625, then myltiply 
| H 2 the 


\ 
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og : 
the two laft ſums one by the other, which is the | is 
fecondandthird, and their produ& will be IR 


135:5 13759765625, you having fix fractions: tt 
of a fide, which makes 12 jnall,. andio man | 
places you areto mark off to'the right hand» 
thendivide this produR by the firft number, Iſt 
©1Z. 23: 558750 and Quotient, can be but one' Ftc 
p'ace to the right hand pounds, for 23 cannot, ſw 
bc had in 185 ten times, for ten times 23 is £3 
230, which exceeds 185 the Diviſor, fo the Ib 
- firft Figure tothe left hand will be pounds, and |; 
all the reſt:a FraQion of a pound, as you may. ſh 
: ſee by the Quotient, is 7: 871175, anda _re- [w; 
- Mainder cf 3384475, which cannot be expref-' | 
; Ced in Engliſh Coyn;* but if you clear the th 
; Quotient of the Fraftion, which is more then | 
: 7 pounds, vec will finde it tobe 17 ſhillings 
: 4 pence, and not one farthing, but 328 partsof 
-2 thouſand of 'a farthing. 7 
.* Tfa Stock of Money be made up - among fe- 
. feral men; of 576 pounds 11 ſhillings and 10 fs 
pence half-penny,, and this Stock loſeth in the [D 
| Trade it is employed in, 2 1 pounds 1 3 ſhillings £3; 
and 5 pence farthing, '* EE: 

One of the Partners ſhare was 57 pounds 19 [ay 
ſhillings 6 pence 3 farthinds, what will be his' ph 
ſhare of the loſs, in proportion of the whole 
an'\werable to his ſtock, * We 
" The Rule willftandrhus, as the whole Rock 


7 *& 
F 


a 
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is tothe whole loſs, ſo ishis Proportion of the 
ſtack to the quantity of money he is to loſe, for 


—_— 


the ſtock he putin. *' 'f © . $f 
_ Finde all the Decimals anſwering to eacls 
fraftion of a pound, and your Numbers will 
ſand thus ; as 576 : 593750 is'in proportion 
£021: 671875,ſois 57: 528125,t0 2: 162254» 
which if cleared, will be z ſhillings and almoſt 
13 pence, and ſo much will be the loſs of his 
ſhare of the ſtock; then ſubftra& 2' pounds 
3 ſhillings and 3 pence, from 2x pounds 13 
ſhillings 5 pence farthing, 'and the remainder 
will be 19 pounds 10 ſhillings 2 pence farthing;: 
which is the money he is to receive back out of 
the aforeſaid tack, } ' ' 7 
' If 327 pounds gene” 6 pence 3 fare 
things, pay for 4 Tun, 3 Hogſheads, and 37; 
Gallensof Wine, how much will 4 z'pounds, 
12 ſhillings, and 3 pence 3 farthingspay for? 
_ Firſt, put the Wine all into Gallons,” which: 
51234, and the fra&tions of the pounds into 
Decimals, and the 'work: will ftand thus, as 
327:9281251isto 12 34Gallons,fois 43:6 15625 
to 164 Gallons and a fraftion, "remaining of 
41468750, to which you may add as many Ci- 
phers as you' pleaſe, ' and divide :as before di. 
reed, and you will have a Decimal Fra&ion 
of a Gallon, which may be cleared into Pints 
orleſs, as you pleale. | 
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In ftead of putting the Wine into Gallons; 


you may find the Decimal Fra&ion an(wering 
to three Hogſheads and 37 Gallons, which will 


be thus, 8968, and when Cleared it will be 
7Pints, and almoſt two tenths. This Rule 


Fs the ſame, if it be for a greater quantity then} 


the firſt Sum, as this is a leſs. 

You may invert this Rule thus,if any quan-! 
tity of Wine coſt ſuch a ſum of money, how 
much money will any other quantity of Wine 
bring ? | 

As thus, as 4 Tunn, 3 Hogſheads, and 37 
Gallons is ts 327 pounds, 18 ſhillings, 6 pence 


3 farthings, - fo is 2 Hopſheads, 38 Gallons, 
8968 parts of a Gallon, to 43 pounds, 12 ſhil- 
lings, 3 pence,'3 farthings, and after the ſame 
manner of working you may do any Queſti- 
en for any other fort of Goods, and lo I con- 
clude this Part, 'and proceed 'to the fecond. 
The occaſion. ef my writing of this, was to 
make the Book of more general Uſe, 
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Gunnery. 


Þ* the Explanation,Utle and Calculation of 
ſeveral Tables, not in any other Author, 
AM which will be a good Companion for ſeye- 
ralof His Majeſties Gunners, Shewing, 

: Avery plain and cafie Way how to Diſpart 
any true bored Piece, without uſing any- Cal- 
lipars. 

Several Ways of Finding the Weight of 
Caft Iron ſhot, or Shells, with a Table to eve- 
ry inch and tenth. part thereof, to 20 inches 
Diameter, and how to find their ſolidity, 

Alſo the quantity of Powder chat any Shell 
will hold, with a Table Calculated to every 
tenth part of an inch Diameter.” | | 

Alfo a Table for the quantity of Powder,an- 


{wering to each hundred weight of Metal, ci-, 


ther for Iron or Braſs Ordnance, according ta 
Ancient Cyſtom and Gunners Allowance. 
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The Manner of making of Cartridges with: 
out any former. The Diameter of the Cartridg 
being given, and weight of the Powder, to find 
the length thereof. 

The Diameter and length given to finde the 
weight of Powder. 
| Weight of Powder and length given to finde 
the Diameter; and by their Circumference ts 
find the ſame weight of Powder, &c. 

A Table whereby you may with caſe find out 
the bredth of any Cartridge, Calculated to 
every tenth part of an Inch. 

. Another Table ſhewing how far one Pound 
' of Powder will fill any Cartridge, to every 
inch and tenth part. | 

Alſo a Table with the Names of 13 ſeyeral 
Pieces of Cannon. 


Names of Ordnance. YT Weight of the Powder. 
Height of the Bore. Length of theGartridg. 
Diameter of the Shot, ( ) Breath of the Cartridg. 
Weight of the Shot. The half Breath. 


A Table of the Diameter of feveral Shots 
from 1 to 6 4 pounds. 


The Uſe of the Gunners Quadrant. 


The Uſe of a Sight-Rule, how to lay a Gun 
| co 
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A Table to Diſpart any Piece of Canon, 
Skell, by 
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to any Degree of Mounture, with a Table fits, "Y 
ged to the length of any Gun, and every tently FY 
part of a Degree to 21 Degrees, and 9 tenths 
of a Degree, with avery ready and exa&t way 
of ind any diſtance within common | 


xr any height, with a Table fitted for that pur- 
poſe. 
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A very Eaſie and convenient Way to finde the 
Diſpart of any Peece of Ordnance, without 
any Callipars, and as t# ue, 


To perform this Work, you myſt have in 
I readinets ſome Piece of Ribbon or Tape, abour 
five or ſix foot in length, to girt the Muzle of 
the Peece, and alſothe Baſe Ring z ſo that you 
may obtain the diffcrence between the Circum- 
ference of the Baſe Ring and the Muzle Ring, 
the half of that difference _-_ with eaſe q p iCk= 
ly helpyou to the height of the Diſpart of an 
Peece of Ordnance, by the help of the Table 
hereunto annexed, Calculated for that purpole 
to every tenth part of aninch. 


The Uſe of the Diſpartins Table. 


This Table hath eleven Columns, the firſt 
towards the left hand. is a little one, ry 
; wit 


406 . An Eſſay to Gunnery. 
with, 0,1, 2,4, 4, and the laſt is 53. Which: 
ſignifie Inches, the other ten Columns are noted: 
at the Head withy' 0, 152, 3, 45 5» 6» 7, 8, 95 
which is every tenth part of an Inch, and under 
them is the heighth of the 'Difpart to the 1000 
part of an Inch, :which 1 ſhall make very plain 
and eaſie by Examples. | 

Z EXAMPLE IL. 

Suppoſe the Girt or Circumference of the 
Baſe-ring of fome Gun,was meaſured with ſome 
fat'String as will not ſtretch, as a Ribbon, .or 
Tape, = a Pin ſtuck in the Ribbon at the Girt, 
then Girt the Muzlering and ſtick a Pin at thar 
Girt, then the difference betwixt:the two Pins, 
will be the difference of the Circumference of | 
the Baſe and Muzlering ; take the; half of that 
difference, which you may eaſily have by laying 
the two” Pins together and doubling the 
Ribbon. 


Then you muſthave in readineſs ſome Scale 
or Rule of a Foot long divided. into Inches, and 
every Inch-into ten parts, .in which you muſt 
Meaſure this double Ribbon,that you may have 
the length thereof in Inches and Tenth parts of 
an Inch (viz.) which 1 find to be 9 Inches and 7 
Teaths; then to find the _— of the Diſpart, 
t 


enicr the Table in the little Column towards 
the let hand; look for 5 Inches, 'and guiding 


your Eye towards the right hand until you come 
| under 
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under 7: at the Head of the Table, you will find 
at the Angle of Meeting, 3, 048,which is three 
Inches and almoſt half a tenth part of an Inch 
which is the true heighth of theDiſpart for any 
ſuch Gun that hath ſo much difference in Cirs 
cumference of the Baſe andMu?zle-ring.But if a 
Gun be not true boared, the Diſpart may be 
faulty this way, or by the Callipars either 
this way is as true as any Callipars, and 
much Cheaper, and a great deal more porta- 
ble to carry, for you may have a Ribbon wound 
upon a Rowle like a Carpenters Line-Rowle, 
and put into a long round Tin or Copper Box, 
witha ſlit fide for the Ribbon to be pulled out 
at as little and as much as you pleale at a time 
And alſo you may have a little Key like theRKey 
of a Watch,to wind it up at the end of the Box, 
and a little turning the Cover of the Box wilj 
faſten the Ribbon at any length, or when 1t is 
quite Rowled up. The Foot Rule may have a 
Joynt,and ſo be very portable without trouble. 
TheRightWorſhipfulSir Fonas Afoor hath put 


\ forth ſuch aRule in his Fortifications, of 


that length,with many Lines of good Ute inSun- 
nery, and Fortification thereon, made by Mr, 
Marks near Denmark houle in the Strand, The 
Rowls and Boxcs for your Girting Ribbon, you 
may have of me at my houſe, with or with- 
out Ribbons.firted to them, Take two or three - 
Examples in a briefer manner. Example 
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EXAMPLE Ul 


\ [Let thehalf Circumference betwixt the Baſe 
and Muzle Ring be found, (as by the firſt Ex- 
ample,)-to be five inches, and three tenth parts 
of aninch ; for. which Number 1 look in the 
Table, and againſt five. inches on the left hand, 
and under three Tenths1 find 1,665, which is 
the height of that. Diſpart, (v:iz.) one inch, 
6 tenth parts,and a little more then halfa teath- 
part, and this Diſpart will anſwer to any Gun: 
that hathſo much difference in Circumference, 


_ EXAMPLE Ill: 


- Tfhalf the difference of the Girt or Circunmy 
ference of the Baſe,and Muzlering on the Rule, 
and found to be ſeven Inches, and five tenth 
parts; then enter the Table-at ſeven Inches, 
and under five tenths at the Angle of Meeting, 
I find, 2, 356 for the heighth of the Diſpart 
(viz.) two Inches, three tenths and a little more. 


then half a tenth,and that is the true heighth of 
the Dipart. 


EXAMPLE IV. 


Suppoſe that the difference of the half Girf 
% of 


#. 


ble 1 find 2 : 545 for the heighth of the Diſpart, 
which is 2 Inches and a half and almoft half 2- 
tenth. This Table may be put upon a Rule a- 
long by the Line of inches, then you will have 
no more to do then to lay the two Pins toge- 
ther, and double the Ring, and apply it to the 
Rule, and you haye the length of the 

Meafuring without the Table. You may have 


this Ruler made by Mr. Brown, living at the 


Ss pear and Sun-Dyal in the Minories. 
SECT. Il. 


How this Table may be made at any ones lea- 
{ure, by —_ any Number of Inches to be 
the Circumference of the Baſering, and then 
by that Circumference, find the Diameter as 
you are taught in the ftrſt part of this Book;this 
as 355 isto 113, fois the Circumference to the 
Diameter; which will be the ſame as if curiouſly 
taken with a pair of Callipars. 

Then by the ſame Rule that you found the 
Diameter for the Baſe, you muft find the Dia- 
meter of the Muzlering, then when you have 


g2ined both the Diameters, fubſtratt the leſſer 


from the greater, and the half of that difference 


is the Tabular Number, or the heighth of the 
£4 | Diſpart 
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of the Baſe, and Muzlering to- be eight Inchies- 
and 1 tenth, againſt 8, and under one inthe Ta-- 
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Diſpart defired.. But this will be too trouble. 
ſome to be done, for every Gun and for every 


Gunner, as you will better underſtand by an Ex- 


ample or two, 


EXAMPLE I 


The Compaſs of theBaſe-ring 66:35(viz) 66 
Inches 3 Tenths, and halfa tenth, and the Com- 
pals of the Muzle. 47 Inches, 7 tenths and half 
a tenth” NN = 

Then find the Diameters of thoſe Circumfe- 
rences,thus;firſt, for the Diameter of the Baſe 
66:35 which | Multiply by 113, and the pro- 
dud is 7497-55, which muſt: be-divided by 

355- andthe Quotient is 21.119, 6 the Dia- 
meter of. the Baſe-ring is 2.1 inches, and 419 
parts of 1000. Eg 

The next for the Diameter of the Muzle- 
ring, the Circumference is 47-75, which-mylti- 
plied by 113 the produtt is 5395-75, which be- 

ing divided by 355, the. Quotient is 15: 199 
parts of 1000, Thus having gained both the 

Diameters, ſubſtraft 15:199, from 21: 119, 

and their difference is 5:920, parts of 1000. 
The half of 5:920 is 2,960, which is the true 

height of the Difpart deſired. 

And by this Rule you may finde the height of 


any 


as VA mb Aw Wwwi nh 


:ny Diſpart, having the Circumference of the; 
| | Baſe and Muzle-ring given; and you may' as; 
=X-. Þ your leaſure make 1uch a Table, which if you: 
work true, it will never differ one tenth from 
this, but this being made by the Logarithms, 
will come nearer to the truth in the Proportion 


to the Circymference to the Diameter. 
io EXAMPLE IL 
If Here I take the Circumferenice to be the 
_ - | fame as beforethe Baſe 66, 35 and the Muzle 
| 47 75- Subſtra& the lefſer from the greater, 


and the remainder is 18, 60. which ſuppoſe to. 
be the Circumference of ſome Circle, then by- 
the former Rule findl the Diameter of that Cir- 
cle, Multiply 1 13 by 18-60, and the produtt is; 
2101-80, which being divided by 355 the Quo- 
tient is 5-920, the half of which is-2-960 the 
heighth of the Diſpartas before, | 


EX AMPLE. IIL. 


!- This way Ftaketo be the eaſieſt of all, or at 
leaſt Equivolent with the former, thus, havins 
the liference of the two Circles, the Baſe and 
Muzle-ring given 18-60. Take the halt, which 
15 9:30, and ſuppoſe that a Circle the Diameter 
4hereof is the heighth of the Diſpart, Mylti- 


ply 
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T1z Decimal Arithmetick; 


Which divided by 355, the Quotient is 2--969 
the height of the Dilpart. 


DE ——— 


SECT. Il. 


Having the Diameter of any caſt Iron Shot, ta 


\ -- * find theWeight thereof. 


ANY of our former Authors did allow 
VI a Stiot of four InchesDiameter,to weight 
9 Pound weight, and gave that as a Proportts 
on to all thereſt, and thus was their way 


working of any 'Shot.-: As. the ':Cube of 4 


Inches Diameter, .which is thos found,. Multi - 
ply + by 4 and it maketh 16, then Multiply 
36 by 4, and it maketh 64, which is the Cube 
of 4 Inches. And fo you muſt Cube any o- 
ther Diameter the ſame way., -- Firft, mujtiply 
it by it ſelf, and that is the ſquare of the Di: 
meter, then multiply that ſquare by the Dia- 
meter again, and that produ& is the Cube of 
the Diameter. For their proportions arc in 
their Cubes, as thus, As the Cube of 4 
which is 64 is to 9 pound weight,lo is 5 inches 
Diameter, the Cube whereof is 125--4057 
pound, and 37 partsof 64, which is a little 

moretihen half apound. The Work will ſtand 
| Moo thus 


ply 1 13 by 9--30, the produtt is 1050-7-00J 
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thus to be wrought; as 64 to 9, fo is 125 tg 
17and 37 parts, "4 

Multiply 125 by g,and the produ&t 1s 1125» 
which divided by 64, the Quotient will be 
17 pounds and 37 parts of 64. 


Another Way of Finding the Weight. 


This Way will fave you the labour of ma- 
king any Proportion, for it is all done by Multi- 


plication thus, Cube the Diamet-r, and multi- 


ply that produ& by 14, and cut off the two 
laft Figures to the right hand, and thole Figures 
remaining towards the left hand are pounds, 
and the Figures cut off are parts of 100 of a: 
pound. _ | 

This way TI had of my very worthy Friend 
Captain Yalentine Pyne, Maſter-Gunner of 
England, And I have allo Weighed feveral 
Shors, and I do find themnearer to this Propor- 
tion then the former. The reaſon of this 14 
[ ſuppole is, that it comes of the two former 
Proportional Figures, (wviz.) 64 and 5, for if 
you add 2: Cyphers to the git will be 900, and 
divideit by 64, the Quotient will be 14; and 
if you add another Cypher, there will bz'but 
« Cypher the more.in th: Quotient, thus, 140, 
and in this Caſe 14 1s as good as 149. 


3 T Example 
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EXAMPLE I. 


Let the Diameter of the Shot be.5 inches, 
whole ſquare is 25, and that multiplied again 
by 5 giveth the Cube to be 125, and this mul. 
tiplied by 14 the produt is 7,50, Which is 
thus, 17 pounds anda half jaft, Which differ 

th very little fromthe other way, and this a 
great deal the eaſier and-the ſooner done,and by 
a that I made, this is nearer the 
Trutn. 


EXAMPLE Il. 


A Shot whoſe Diameter is 5 inches and 1 
tenth part of an inch, which will ſtand thus, 5: 1 
multiplied by 5:1 [the product will be 26-01, 
and this is the ſquare of 5 inches and 1 tenth, 
which multiplied by 5 and 1 tenth giveth 
132-651, the 3 tenths cuts off three Figures to 
the right hand : when it is multiplied by 14 
yoli muſt cut off five Figures to the right. hand, 
3 for the 3 Fractions, and 1 for the 14 as before 
diretted; when multiplied by it, it makes 
18.571 14, which is 18 pound and a little above 
a half, and fo you may uſe any tenth parts, what 
you pleaſe. ; 


Ex: 
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£] EXAMPLE fn; . 

Let the Diameter of a Shot for a Cannon of 

*;, be 6 inches and 7 tenths, . and the weight 
thereof required. : Firſt,multiply 6:7.by 6:7, 
ahd the produttis 44:89, which being 'multi- 
plied by 6:7, the ſecond produtt is 300:86 zz 
which is the Cube of the Diameter. Then mul- 
tiply 305:3863 by 14,' and the product is 
42-12802, which is 42 pounds, andthe five Fi- 
Sures cut off are _ the Decimal Fraftion of a 
pound;and if you would know how many Oun- 
ces it will make, you may multiply 12082by 16 
the ounces in one pound, and cut off five Figures 
tothe right hand, and what remaineth to the 
left hand is ounces; as:you may lee the product 

will be 1 1:933 12, which i is. almoſt two Ounces, 
and fo you may make a Table of Shot ſuch asis 
here annexed, which beginneth at ane inch, and 
ſo to every tenih part of aninch .to. 20 inches, 
and 9 tenth parts ef aninch, which. is bigger 
then any Mortar-piece ,that { know, This 
Table will need but little Deſcription, only 
this, it hath 1 1 Columns, the firſt towards the. 
right hand is alittle Column, beginni ing with 
one and ending at 20:and the other 10Columns 
be noted at head with o. 1. 2. 3.4.5.6. 7.8.9. 

which ſignific every tenth part of an inch , 
belonging to the inches in the little C lumn? 
L 2 whereby 


716 An Eſſay ts Gunne 7. | 
whereby you may finde- the Weight of any 
Cait Iron ſhor, having the Diameter in iuchts 
and t-nth parts by in'petion; this for £x+« 
ample, T would know the Weight of a Shot, 
whole Diameter is three inches, and three 
tenth parts of an inch. I look for 3 in the 
little Column, and looking along that Line till 
I come under 3 tenths at the Hzcad of th: 
Table,and in the Angle of meeting I find 5-27, 
which is five pound and alittle above a quarter 
of ipound, for had the 27 bzen but 25, it had 
b-en juſt a quarter of a pound. But if you 
would exprets itin Pounds, Ounces, Drams, 
Scruples and Grains, you muſt multiply 27 by 
16, and cut off two Figures to the right band, 
and the Figure or Figures to the left hand are 
Ounc:s, and then multiply the two Figures cut 
off by 8 by reaſon of 8 Drams make one Ounce, 
and cut oft two Figures to the right hand, and 
what” remains to the I-fc hanJ is Drams, then 
Multiply the two Figures cut off by 3, for 3 
Scruples make on?Dram, & &ut off two Figures 
again to the right hand, aid what rema'ns to/ 
the I: ft hand is Scruples;then to conclnde,mal- 
tiply the twoFigures cutoff bv 2 4,for 24 Grains 
make on- Scruple, and cur off .wo F12'iresto' 
th righc han!, and what you have remaining 
toth:-1| fr han4is Grains, and the laſt two Fi- 
ures that were cut off, arc 1o many part>of 
1-0 


We 
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100 of a Grain. I ſuppoſe there will be but 
little occaſion for this curioſity in the working 
of any ſuch Shots,for ir will be a very hard mat- 
ter to finde two Shots, (though both made in 
one Mould) that ſhail weigh exactly alike,ur 
this may be of good ule, for tne better under- 
ſtandins how to clear any Decimal Fraction, 
and tnerefoie I will demonſtrate tac working 
1 It. ng 
EX AMPLE IV. 


Multiply 27 by 16, the Product will be 4,32 
which is 4 Ounces, then multiply 32 by 8, and 
it yields 2 56, the 2is 2 Drams, and 56 mul- 
tiplied by 3 is 1-68, tne 1 is 1 Scrupl?, then 
68 multiplied by 24, the Produtt is 16-32, the 
two firſt Figuresare 16 Grains, anJ the 32 1s 
32 partsof 100. So the weight of the ſhot 
will be 5 pounds,four ounces, 2 drams, 1 ſcruple, 
16 grains, and 32 partsof 1co of one prain, 
and by the fame manner of workings vou may 
latishe your telf m the weight of any ſhot thar 
you calculated the weight of, or took the 
weight trom this Table. 


EXAMPLE V. 


If the Di-meer be inches, a2d i tenth of 
15 all 
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an-inch, 7 would know the weight thereof by 
this Table z Leok in the little Column' for's, 
and guide your eye along the line till you come 
under 1 tenth at the head; and in the Angle of 
meeting is 18:58, (v:z.) 18 pounds and alittle 
more then balf a pound,or 53 parts of 100 of a 
pound, ES | 


EXAMPLE VL 


Let the Diameter of a ſhot be 6 inches, and 
7 tenth parts of an inch; I look in the little 
Column for 6 inches,and look ftraightly along 
that line till I find 7 at the head of tkeTable, and 
in theAngle of Meeting i find 42: 11,which is 42 
pounds, and 1 1 parts of 100 of a pound, aid {6 
by finding the inches inthelittle Column, and 
the tenth partsof an inch at the Head of the 
Table of any Shots Diameter, at the Angle of 
Meeting you may have the weight of the Shot 
in pounds, ard the 100-parts of a pound. But 
yuu muſt underſtand, though the Table will 
vive yon the weight of a <hot, that is above 20 
inches Diameter, yet I know no long Guns that 
will carry a ſnot thatis 8 inches Diameter 4 
therefore you muſt underſtand the Table is fit- 
cd for ro give ;he weight of Granado-ſhells, 


9 
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as well as ſolid Shot:, thcy being both mad- cf 
Caſt iron, which muſt be» known by firſt ha- 
ving the Diameter of the Shell from out to out, 
and tothat Diameter find the weight of the 
Shell, as ifit were a ſolid Shot, th:n finde the 
Diameter of the infid- of the 5h-l]. wi h a Rule 
put inat the Fuſe-hole, or by the th:cknets of 
the Mettal at the Fuſe doubled and ſubſtrated 
from the outſide Diameter, will give the Dia- 
metcr vih the inſide, if the Shell be of 
an equal thickneſs, th-n having gained 
that Diam:tzr by the Table, find the weight 
anſwering thereunto ; then ſubſtract the leſ- 
ſer welght from the greater, and the re- 
mainder is the weight of the Sh:ll, as I 
ſhall make more plainly appear , as fol- 


loweth. 


EXAMPLE VI. 


if the Diameter of a Sheil from the o1t- 
fides 'bz 18- and 4 tenths,” the weicht of x 
folid Shot by this Table will b: found a- 
gainſt 18 inches in the little Co!umn, and 
under 4 tenths at head in'the Angle of Meet- 
ing, to be $872 pounds and 13 part: of 102 of a 
pound, 


I 3 Then 
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Then let the Diameter within the inſide of 
the Shell be 13 inches, and 6 tenths of an inch, 
againſt 13 and under 6 at the Angle of meet-, 
Ing, i finde 35 1-80, or 35 1 pounds and 80 parts 
of 1co of a pound, which being ſubſtrated 
from the former weight$ 72-13, their difference 
IS 520 pounds and 33 parts of 1co of a pound, 
and ſo much will be the weight of tuch a Shell 
of ſo much Diameter and 2 inches, and 4 tenth 
parts of an inch thick, You may abate out of 
this weight ſo much Mettal as the Fule 
hole. How you may finde the ſolidity or Num- 
ber of Cubical inches in any Bullet or Shell, 
the common way is to Cube the Diameter, and 
multiply it by 11, and divide that product by 
21, andthe Quotient is the Number o: fohd 
inches, as will more plainly appear, as follow- 


eth, by 


EXAMPLE VI. 


Take the Diameter to be 18 inches and 4 
tenth parts of one inch, Multiply 18-4 by 13-4 
and it gives 3 38-5 6, which being multiplied by 
18-4, the produtt is 6229-504- which being 
multiplied by 11, the laſt product will be 
68524: 544, then divide this Lift by 21, and the 
Quotient is 3263:533, and 11 remains, which 
isof no uſe, for here is 3 Decimals already, 


which is near enough the truth ; then the 7 
| dity 


Le 
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City of a ſhot of 18 inches and 4 tenths: Dia-# 
m-ter, will be 3263 folid inches, and.5 33 parts 
0: a thouſand o. an inch, which is above halt an-- 
inch, and a third oi a tenth part. Then by: 
the fame Rule finde the Numb! >rof inches in @? 

Snot,whole Diameter 1s 1 3 inches and 6 tenths, 4 
as in the former example' For the weight of: 
Shel!s. I have ſhewed you 2 ways of finding tie - 
weight of a Shot, by tavins the D.ameter/St - 
ven. I will alto give you : notter way to finde'- 
the {olidity w ithout any diviſion. 


SECT. IV. 


| How to finde the falidity of a Shot withont Divi- 


ſton, having the Diameter. f 


This way is ſoon expreſſed ; you muſt firſt 
Cube the Diameter, and then multiply that 
product by 5238, and cut off our Figures to 
the righthand, as you did by find.ns the weight 

of the ſhot in cutti n2 of two Fioures; but if 
you have any Fractions you muſt cut off 1o ma- 
ny the more Figures as you have Frattions, 
which in this kind o0® work will alwa's be 3 
Fisures, .or if tnere be one inthe Diameter, 
there will be 2 In its ſquare, and there will 
come one more in the Cube, whi: h_ will in this 
kind of work always be 3 Figures, or none BW 
| a 
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all; for in the laſt Example, theDiameter given 
"1s 18 Inches and + tenths, and the ſquare is 3 38 
Inches and 56;which.is two Figures of a Deci- 
mal Frattion, and the Cube thereof is 6229 and 
594 which is a Decimal: Fraction of 3 places, 
and this being. to be Multipl'd by a Fra&ion 
of 4 Figures or places, there muft.be cut-off 7 
Figures or places to the -right - hand; .: ior 
6229:504 Multiplrd by 5238, the Product will 
be 3263-0141952, Which differs from the 
former way about half an Inch leis. But it. you 
ufe 5238 1, it will come nearer the truth; and 
be ſomething to much reaſon, that the Cube of 
the Diameter being multiplied by that Num- 
ber, is becauſe that 523 inches and almoRt $ x 
parts is the ſolidity of a Shot or Ball of 10 
inches Di:meter, as you may with eaſe prove 
the Cube of 10 is 1000, which being multi- 
plied by 11 makes 1 1000, and this divided by 
21, the Quotient will be 523 inches and 17 
parts 021, which you may putintoa Decimal 
Fractien thus; as211sto 109, lo is 17 to 20 
and 20 parts of 21, which may very well pals 
for81; and 101 hope have ſatisfi:d you of the 
reaſon of this Number, andif you have occa- 
fion you may myltiply the Cube of any. Dia- 
meter by the four Figures, or by the five Fi- 
Surcs, Which you pleaſe, cither of them will be 
| TE ; neg7 
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ear enough for' common ulſe.If you uſe the 4 

igures, and the Cube oi 12 inches and 6 
tenths, the product will be 1047 : 7969488, 
{o the ſolidity of that BzIl may well paſs for 
10.48 Cubical inches 3 1ſo the differcnce be- 
twixt this and the other larger is 22 15 Cubical 
inches, and about an half, which is the {olidity 
of ſuch a Shell, except rhe Fulc-hole ; Me- 
thinks | hear you Gruntle at the reading of, 
this ſubject, as if it concerned not a Gunner to 
meddle with, thereiore I ſhall acquaint 
”_ of ſome' very good uſe may be made 
OT 1f, | 

On the1 6th. of Fanuary 1652.1 weighed ſeve- 
ral forts of Powder, at his Majeſties Tower of 
London, T having provided the year before a 
dry well-ſcaſoned Wainſcot Box, of a regular 
Form, by which we meaſured the powder as e- 
qually as we could, and of 4. or 5 lorts, none of 
therfi were alike, bur the large corned powder 
was heavieſt, the reaſon judge, it had moſt 
Salt-Peterinit, and as near a proportion as[ 
could make betwixt them all, one potnJ of 
Powder will be 31 Cub'cal inches, and fix 
parts of 100, which is a little above hilf 
a tenth of an inch, and [ will ſhew y-u that 
your ſolid inches are of uſes now, for to finde 
how myc:Powdcr you mult have to fill any ſhell, 
+ ; ES SEAS FR RR. En } The 


124. AnFEfſay to Gunnery. 
The Cubical Inch in the former Ball, muſt he e- 
qual to the hollow Cavity of ſucha Shell, which 
hach the /ame Diameter within (v:z) 12 1n- 
ches and 6 tenth parts, the folidity thereof [ 
owned to be near 1048 Cubical Inches. Now 
to know how much Powder will fid this Shell or 
any oth-r, take this General Rule, if 31 Inches | 
and ©c6 parts of a 100 gives one pound, how | 
many pounds will any Number of Cubical In- | 
ches require. Or thus, divide the Solid or | 
Cubical (whichis all one) Inches contained in 
this Sh-ll by 31:06 the Cubical quantity of one 
poun | of Powder, and the Quetient 15 the Num- 
ber of pounds the Shell will hold, which will be 
the thing deſired. 


\ 


1 EXAMPLE IX. 


«. The Number of Cubical Inches and ſome 
of the parts (viz) the firſt 4 of them, the Nim- 
þ-r will b- thus, 1047--7969, which I miſt £1- 
vide by 3':06, and the Quotient will bz 33 
- Poinds and 73 part» of a pound, which 1: al- 
moſt three Quarters; and by th2 faine Rule 
vou may find what quantity of Fowder will fill 
any +hell if it be truly round, fo near as th's 
Proportion could then b: gain:d. This work 
will to many Gunners b2 very troublc;om th y 
many of them no: uaderſtanding much 4-1: - 
matichy 


A Table of Tones ro _ tenth part of an Inch in a Shell Diamter, 
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| metiek, and-very few of them that know how 
| readily to, work by Decimal Arithmetic k. There-«. 
| fore | have lons fince taken the pains co Calcu- 
| late a Table where they may be preſently ſatis 
| fizd by inſpe&ion, which | hope may be ofvery 
| good Uſe to the Mortar-piece belonging tahis 
| Majeſty in this Nation,or elfewhere. 


SECT.V. 


Explanation in this Table. | 

This Table differs nothing in form from the 
oth-r of Shot, it hath x1 Columns. The 
firſt is a little Column to the left. liand, begin- 
nins with 1, and ending with 16, which figni- i} 4 
fie Inches ; the Figures at the rop of the Table 
are the tenth part of an Inch, from 0. 1, 2, and 
the laſt 15s 9, ſignifying 9 tenths of any of thole | 
Inches inthe firſt Column, and all th: 10 middle LE 
Columnc have tvo Rows of Figures, the firſt tg | 
the 1-ft hand fiznifi- pounds of powder, and 
them on th: Risht hand are Decimal parts ef a 
pound ,, this Tab'e will ſerve for. a Shell of al- 
moſt 1 7 Inch-s Diameter within, and I never 
yet !lawany lo big,therefore no doubt but it will 
fit any. 


The 
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| The was of this Table of Powder: 


"The Ule it is far, - is to  ſhew how much pow- 
der any Gr anado-ſhell will hold ; which is thus 
to be underſtood,” Yqu are firſt to mealure 
what Diameter the Sh ot is is within fide,” which 
ſuppoſe you have found4o,be according as the 
former Example was, the Diameter being 12:6 
and I would find by-the Table how much'pow- 


_-- der that Shcll will hold. 


as. 


EXAMPLE T. 


Eo it "$- - | 3 
Ilook in the little Column on the left hand 
for 12, and then guiding my Eye along that 
Line, till I come. under 6, and in the Angle of 
Meeting I find 33-72, which diffcreth but ons 
part of 100 from the work in the formerExam- 
le, which was 33 pounds and almoſt 3 quar- 
fers of a pound,and fo of all the reſt. 


EXAMPLE I!: 


Suppoſe I had ſome ſmall HandGranado-ſhell, 
the Diameter within is 2 inches and 3 tenths. 
I look in the little Column and find 2, and in 
the ſame linc under 3 atthe top cat the —_ 
0 


— 
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of Meeting I finde 00:23, which is 20 parts of 
1co of a pound, multiply 20 by 16, and 
: the produtt is 3:20, which is three ounces, 
" and the twentieth part of an ounce, which is 
us 8 alittle aboye a dram and a halt. | 


OE —————— ——— 


re 
hy Y 
16 Ms ONE" ws 
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vy SECT. VI. 

How much Powder ſhould be allowed to ever 

hundred Weight of Metal, if a Gun be well 

3 | Fortified, beit for Braſs or Iron 
id Peeces. 
at 
of | 
NC A Gun is well Fortified when her Me: | 


a- | tal at the Vent or Touch-hole is as thick | 
r= | as the Diameter at her Bore. And moſt of | 
' | the ancient Sea-Gunners do allow three H 
ounces of powder for every hundred weight f 
of Metal in Iron Guns, and 4 ounces of | 
Powder for every hundred weight of Me- 1 
tal in Braſs Guns, then at that allowance 
f.8 to find how much powder an Iron Gun will re- 
5. | quire, that is, 53 hundred weight, multiply 
ni} $53 the Weight of the Gun by 3 the Ounces 
ef} of Powder,ard the produdt is 159, which is the 
f Number 
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- Number of: Ounces the Gun'wilk require, then 
;Civide 159 by- 16 the Qunces in 1 pound, and 
the Quoti nt is © and 15-remains, which 1s'9 
.pounds and 15 ounces, the Guns allowance by 
that proportion. This may be done by one 
Multiplication ; If you multiply the Number 
of hundreds of Mettal by 1875, and cut off 
fon> Figures tothe ripht hand, what remaitis 
to the left hand is pounds, and the other a De- 
cimal Fraction of the 10000 part of a pound. 
If you multiply 1875 by 53, the produtt is 
9:9375, and the like for any other weight: 
and it you multiply the Fractions cur off by 16, 
the ounces in a pound the product, will be 
15:0000, exattly agrecins with the other 
way- Len 
The finling the Allowance for braſs Guns, 
will beveryealie any way,tne AHowance being. 
Juſt one quarter of a poun4 to. every hundred 
weight, youneed but divide the weight or the 
Peccc in hundreds by. 4, . and the Quotient is 
your aniwer., As it a braſs Peece were 53 | 
Bundred werzht, that divided by 4, the Quo- 
tient will be 13 pounds,and'one quarter,or four 
ounces; this may alſo-ve done by Multiplicati- 
on. For if any Number of hundreds of weight 
be r:uitiplicd by 25, and two Figures cut off 


od £0 the risht hand, what remains to the lefer 
hard are pounds, and the Figures cut off area 


De. 


Ci = W# — ww" WW. A. 


Decimal Fra&tion of the hundredth part of. a 
pound: Ag if 5, the weight of hundreds of 
the Gun, be multiplied by 25, the product will 
be 13,25, which is 13 pounds and 25 parts of 
100, wW.ich is juſt one quarter-part of 199, 
and therefore onz quarter 0: a pound or four 
Oufſſtes. ,The ſame may be done for the w-ight 
of any briſs Peece of Ordnance, alt1iough th 
proportion. of Powder to any, iron ;Or brafe 
Gun may be eafily found by thef': formerRules, 
yet it will be a preat deal cafier by inſpeCtion 
An1 :h:refore lhave made this Table hereunto 
annexed, whereby yon may Have the quantity of 


; powder, of either iron or þrafs Guns to.yevery) 


hundred weight.of 'Meta!, beginning, with 10 
hundred, . and ending with 7 3-for Guns gf leſs 
weight, and Guns of bigger weight will not be, 
much uſed. ....The firſt Table'is for Iton Guns, 
and hath two little Columns, - the firſt to the, 
left hand,and the third marked at the he..d with 
C, which figniftes hundreds,and the ſecond and 
fourth Colnmn is marked at the head. with P. 
and O, the P fignitying poun 1s, and the O deno-- 
ting the other part of thoſe Columns under O 
to be Ounces, ': -;---- { ” 4 
x you would know how much powder. an 
Iren Gun 0: 53 hundred weight will require,, 
at 3 Ounces to every hundred weight 0: Metal, 


lookin the ſecond little Golumn under Cdawn;; * 


K ward 


, 
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ward till you finde 53, and over againſt it to 
th: right hand you willfinde 9:15. and over 9 
at the head P,and over 150,which informs you 
that the 9 is 9 pounds, and the 15 is 15 Oun- 
ces, and {to much powd:r will that Gun require. 
The Table for braſs Guns hath the very ſame 
order, and againſt 5 there, you will find 13 
pounds and 4 ounces for that Guns allowance 
of powder. | 

Now [ have laid down ſeveral ways how to 
find how much powder many Ancient Gunners 
do allow to an Iron, or a brafs Gun, according 
to the weight of her Metal. I think it will be 
very convenient to inform you how to find, what 
length any Cartridge muſt be filled with pow- 
der, to hold this or any other allowance; The 
way to do this,muſt be to finde the Area or Su- 
perficial Content of a Circle anſwering to the 
Diameter of the Shot,or the Bore of thePeece; 
but the Shot will do b: if it be not too low, 
for all Cartridges muſt be lower then the Bore 
of thePeece, & muſt be madeTape-ring,that is, 
leſs at the bottom then at the top, and the Dia- 
meter that you.muſt uſe muſt anſwer to about 
the middle of the Cartridge, or otherwiſe your 
work will be very erroneous, it you take eij- 
ther the Diameter at the top or at the bottom, 
then you muſt take them both, and finde a e- 


dizm;andiuppulc that to be theDiameter of a 
__ Cllinder 
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Cilinder, which will nearly anſwer your defire, 
in this 'caſe without any conſiderable errour z; 
(though the Cartridge ir ſelf is a Fruftrum of 
a Cone, orround Pyramid) but ſo near? Cilinder, 
that in the higheſt of Cartridges the difference 
of the Diameter betwixt the 'top and the bot= 
tom of the Cartridge, will ſcarcely be half an 
inch, which can be but a quarter of an inch inthe 
middle of it ; then haying (with theſe Cautions,) 
found your Diameter, you muſt finde your Area 
thus ;; ſquare the Diameter, and then multiply it 
by 11, and that produ& being dividedby 14the-. 
Quotient is the Area of the Circle, an{weringts 
that Diameter. * Or thuss ſquare half the Diae 
meter, and multiply it by 22, and:,divide that 
product by 7, and the Quotient is the Area. - 
Another way and nearer the truth, is thus, 
Squarethe Diameter, and then multiply: it by 
355» and divide that produ& by 452, and the 


Quotient ifthe Areadefired. - - | 


It will not be amiſs tolay down a Rule by ha-- 
ving the Circumference or Girt of the Shot to: 
find the Area, for you may very caſily Girt-the 
Shot with a Ribbon or Tape, as you were dire&- 
ed in the Diſparting of the Gun, thus, ſquare;the 
Circumference, and multiply it by 7, then di- 
vide that product by 88, and the Quotient isthe 
Area, 

K 2 Fx: 


Lo 
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EXAMPLE L 


Let the Diameter given be 4 inches, which 
b;ing ſquared maies 16, which bling multipli- 
ed by 3, 5 produceth 568., which being divi- 
ded by 452 the Quotientis 12 inchesand 57 
parts of 100 of one Inc':,. the Area deſired, 
Then let theAllowance of poder be 6 pounds, 
and the Cubical or 10114 inches in one pound of 

. powder is 31:06, which being multiplied by 6, 
the produtt is 186:36, and this divided by the 
Area 2:57, the Quotient is 14:825, which is 
14 incaes and 8 tenth parts and a quaiter of a 

tenth, the length of a C rtridge, when filled 

with powder. Or fo far will 6 pounds of pow- 

der filltuch a Cartridge. ; 

This Work is very troubleſome, and not 
quickly unterſtood, there:ore 1 am defired by 
ſome Friends and Acquaintance to beſtow a 
little more pains then ordinary, to explain this 
Cartridge work by ſeveral Examples; for [ 
am of that conceit thac you have it not in any 
other Book. 


How you may prove the former work, and find the 
Arca of the Circle inthe Decimal of a Pound 
| of Powatr. 
To perfoim t2is, you muſt add two or three 
| Cyphers 
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Cvphers to the A ex before found in inches,and 
when you have {odone, you muſt divide it by 
the Cubicel In:hes in en2 pound of powder,and 
that Q1»tient muſt be multi. lied by the length 
of tte owderin t e Cartrid-e ve.o:e found, 
andt- at produtt will produce your 6 pounds of 
powder with Cyphers. or ſome very {mall Fra- 
&tion, and fo you will find2 this to be the inverſe 


Rule to the former, w.ich was in effect thus. 


Queſticn 1. 


The Diameter of the CartriJse, and the 
length (wicn fille with powder) beins given. 
to fin! the weight of powder therein con 
tained ? 


EX AMPLE IE. 


The Diameter given 4 inche-, whoſe Are 
(as be ore found) is 12:57. Ald to it 2 Cy- 
phers, and then it iv. ll be thus, 12:5 700. Then 
divid2 it by 3 1:06, and the Quorient 1sQ 405» 
which is the N:cimal part o one pound of 
powder, or 405 parts of 1002 of one pound. 
Then take the length of the Cartridge given, _ 
14,325, a:d multi>ly it by 405, aad the pre- 
duct will be 6:004 125, the firſt Figure thereof 
5 the 6p0.nldelired, an] the other 6 Figures 
ES arcs 
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are a Decimal Fra&ion of a pound. 
. For if you will take notice the 405 are 3 
Fra&tions, and in the length of the Cartridge 
' "there is 14 inches,” and 825, which 825 is 3 
Fractions, which inall make 6 Fractions, and 
fo many Figures you muſt always cut off as 
there is Fractions, as you' were directed in find- 
ing the weight of a Shot, and this Fraction will 
'make the powder too much by one Scruple and 
13 Grains, 'as you may find if you clear the ' 
FraRtion, as before direted, which is near e- 
nough the truth In any reaſon. . . | 


Queſtion 11. 


The Diameter of the Cartridge given, and thg 
. Pounds of Powder to find the length of the * 
: Cartridge, when filled. | 


EXAMPLE 1. 


The Diameter given is 6: 3, and the quantity 
of powder 14 pou and a half; and the length 
of the Cartridge deſired, thus, ſquare the Dia- 
meter, gives 39:69, andthe proportion in the 
Golden Rule is thus, If 452 give 355 what 
39:69 give, Always in the dire& Rule of 
Three, you muft multiply the two laſt Num- 
 þers together, and divide by the firſt, and the 
: _— fourth 
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fourth Number is the ſum d-fired, as here in 
this Example 355, and 39:9 arethetwo laſt, 
the product of r1:cir Multiplication is 14039:9 53 
which being divided by 452, the Quotient is 
31:172, Which is the Area of the Circle, whoſe 
Diameter is & inches, and 3 tenth part: of an 
inch | 
Then the next will be to multiply the C1 bi- 
cal inches in one pound of powler, whith-is 
31:06, by the weight of the powder allowed, 
which is here 14 pounds and a balf, or 14:05, 
and thetr produ&t is 470: 370, Which muſt be 
divided by 31:172, the Area of the Circle, 
and the Quotient 1s 14:447, fo the length of 
the powder in the Cartridge will be 14 inches, 
4 icnths, and almoſt half a- tenth, which is 
th: Anfwer.to the Queſtion, or the thing de- 
ied. : | 
( | have already ſhewed a. way how to prove 
his by the demand.ng of another Queſtion : 
here is alſo another way of proving of this 
by a third Queſtion, which will alfo be very 
uſeful in the Arithmetical part of - Gun- 
nery, for without Arithmetcick . there! can be 
little done in Gunnery , hut the laborios 
part. 


K 4 Q'e/ieon 
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Weſtion T1, 


The Weight 0) * the Powder, and the length of th 
Cartridge giver, to Ende the Diameter Fig 


- , the ſame, 


Take the Number of Cubical Inches that all 
the Powder makes, and divide- that ſum by 
the length of the Cartridge,” and the Quotient 
will give you the Area of the Circle, ot which 
Circle you muſt find the Diametcr by the A- 
yea thus, as 355" is to 452, 1o is the Ct bical 
inch<< a'd parts of the Arca to the "we of 
the Diameter. : | 


EX AMPLE IV. 


If the Weight of the Powder be as in the 
faſt Example, 14 pounds and a half, th- Num- 
ber of Cubical inches was found to be 452: 370, 
-which muſt be divided by the length of the 
Cartridge 14:447,and the Quotient 1s 31: 172, 
which is the Area of the Circle, which being 
multiplied by. 452, produceth 14089: 7445 
which being divided by 355, the Quotient is 
39: 6894, which wants 6 parts of 1c00c of be- 
ing the perfe&t ſquare, as it was at fiſt; for 
the ſquare of 6:3 is 39:69, Which is fo near 
the 
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the truth as need at any time bedeſired, 


EXAMPLE V. 


| ueſtion IV. 
Let rhe Circumference or Girt of the Shot bs 
grven, andthe Weight of. the Powder to find 
the length of the Cartridge. 


Circymference 16:03 weight of the Pow. 
der 8 pounds 4 ounces, the Cubical inches in 
one pound of -powder, 31:06. This is ſuppoſed 
to b- given in all the other Queſtions; for there 
muft be a third thing known to find out 8 
fourth. TheCircumference ſquared is 256:9609 
which bcing © multiplied by 7 produceth 
1793:7265, which muſt be divided by 88, and 
the uotienc is 20:440, Which i» the Area of 
the Circle, Then by the Weight of the Pow- 
der, find the Number of Cubical inches there- 
in : Weightof the Powder 8:25, which mul- 
tiply by 31:06 produceth 256:245, which be- 
ins divid:d by the Area, 20: 440, the Quoticnt 
will be 12:444; the length of the Powder in 
the ' Cart: idge. will be near 12 inches and a 
half; and this you may prove either of the for- 
m-r ways, or by having the Circumference or 
Girt of a ſhot as well as with the Diameter. 


Queſtion 
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(Weftion V. 


How to find the bredth of a Cartridge when' 
ſpread open, This is very eafie and little made 
uſe of, for the general way of making of Cart- 
ridges is upon a Forrger, which is a piece of 
round Wood about 15 or 16 inches long, which 
is fitted to each Gun, on which they make their 
Cartridgeeither of paper or canvaſs. 

The bredth of a Cartridg may be found 
thus, as 1136&to 355, 10 15 the Diameter to 
the Circumference, which is the bredth of the 
Cartridge deſired ; butlet that bredth be a- 
bout 3 or 4 inches from the Top, * and 1o |effer 
downwards, a Sacar Cartridge miy be leſs in 
compaſs at the bottom then it'ts at the top, by 
ene inch or better; and a demi-Cannon may 
be about two'iinches leſs at the bottom then it is 
at the top, nul 


EXAMPLE VI. 


A convenient Diameter for a demi-Cannon 
will be ſix inches, and two tenth parts ; then to 
find the bredth of the Cartridge, multiply 52 
by355.the produtt is 220 1,which muſt be divi- 
ded by 1 13,and the Quottent is 19:478,which 

is 
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i; 19 inches and almoſt a half, and that may 
ſerve for the bredthnear the top, butat 4 inch- 
es from the bottom. Let it be two inches 
leſs, which will be about 1+ inches and ahalf, 
for the bottom muſt have abour 4 inches toTye 
up before it can be'filled with powder, and more 
left at top to hold it by and tye it up; then ts 
bring - this Cartridge into the proper {orme 
without the uſual manner of a Piece of Wood, 
ſo as the Shoomaker ſhapes his Shooes, or the 
Holſter-maker his Holſters z and this way as 
well bedone without, and ſave the trouble of 
ſuch heavy blocks, 'that are fit to fill urStore- 
houſes and load Carriages,and bruife Mens Fin- 
gers, and break their legs or feet if tiey fall 
down upon them ; the beſt uſe I caythink of 
for them. is to have a large Room-#ll againſt 
a cold Winter, . and free leaye to kep a good 
Fire with them, &c. + - 
.. Firſt, take 6,8, or 10 ſheets f Cartridge 
paper, - and cut qne fide thereof freight by the 
edge of {ome ftreight Rulerz Tenat abour.4. 
inches from that end that you atend for the 
Top-mark of your bredths, an fomething leſs 
diftarce from the bottom, -t off a ſhorter 
þredth, as you think conver-Nt, then with a 
ſharp priming Iron prick aÞle through all the 
ſheets atonce,at the placesyicreyou _ 
tacy 
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then the ſtreight cdge of the Paper being ſaid 
to thole holes, ' will form the Cartridge of its 
juft bignes, as true as if it had h:en Rowlcd on 
a Former. But note this as you have occaſion, 
that ſide of th: Paper that is not cit even muſt | 
have the holes in it, and when you goto fold 
it, lay it on a Table right before pou, w.th the 
ſtreight fide towards you which your Paſte 
muſt >e ſpread i pon, if you paſte them, ' then as 
the P:per licth flat, turn part of che further 
file upward, 1othat the holes may fall about 
en? ich nearer you, th:n the folded Chreft; 
Then urn upthe ſtreight fide next you, and fo 
ghar it 11y conch both che holes, then Ch cſt 
down bth the fid*'s, and ſtroke down the 
Rtreight:dge if it b- paſted, and that will be 
done wit, while it b-dry, you- may lay the 
Paſt: on{veral papers at one time, lay ns one 
upon the ta of t'1e other, and drawing every 
one an inchir leſs back, as they may lie t:ke 
K-psz thewitha large broad Knife take up 
lome paſte,. nd fpread on the Edges a: lie lixe 
ſteps. It wile moſt conveni-nt to fold down 
all th2 fides thr have the holes in firſt, for then 
the paper will nt lie ſo broad, and b: more 
conveni-ntto ul. Butif you make Cartrid/5:s 
with Canvals, 2*iſually they do for all Guns 
bigger then a dq;.Culverin, for a ſheer of 
paper will not be ls enough for any bigger | 
Gun. 
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Gun. Then you muſt cut your Canvaſs large 
enough to allow turning down or folding for 
the Seam, which muſt b< half an inch or more, 
for cach ſide; then fold down one fide as 
ſtreight as you can, and then mark off your 
bredth for the top and bottom, as before di. 
rected. Mark it at both places with ſome black 
I-ad, Pencil or Marking-ſtone, and with a 
ſtreight Ruler draw a Linz from Mark to Mark 
the whole length of the Canva's; and if you 
Oraw a l:nc on both ſides, it will be the more 
exact ; and then turn down the Canvals to both 
the lines, then with a Needle and Thread cloſe 
them together, which will be caſter Work then 
to make them upon a Former, then with your 
Finger gather them regether in as {mall Ga. 
thers as cor.venicntly you can: then with ſome 
Twine or goed Pack-thread Tye them faſt, and 
when you 1y: them it will be convenient to 
have two pair of hands, one pair to hold, and 
the other to Tye. When this is done, ſpread 
upon the end of the Cartridge below the Knor, 
and ſpreading thr bottom of the Cartridge with 
a Hammer, Vnock down the Knot flat, and the 
Work is fn ſh d. 

And if th-re ſhould be occaſion forCartridg- 
ec, for Drakes or Taper bored Guns, you may 
find the Diameter of the ' ore at ihe Vent, with 
a Gage primcing lon, aid the Diameter 6 or 
7 Inches, 


Ez 


ww N . 
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7 inches forward may be taken with ſome con- 


 venient Rammer head, and then you may make 
a Cartridge to fit it as well as with a Former, 


as much tapering as you pleaſe; by the For- 
mer Rules, and: for eaſe and readines I have 
calculated a Table, which will give you the 


- bredth of the Cartridg to every tenth part of 
an inch, from 2.inches to 7 inches, and 9 tenth 


parts of an inch. 'And alſo give an Account how 
far one pound of powder will go in the filling 
of anyone of them. 


AT ABLE ſor the Fitting of all ſorts of Cart? 
ridges, the Explanation whereof take as 
followeth. 


« This Table hereunto annexed, to lie open at 
the reading or uſing thereof, as are all the reſt, 
and hath two parts; the firſt and uppermoſt 
part hath 11 Columns, and fo hath the fecond 
part. The firſt Columns in both of them to 
the lefr hand are little Columns, the uppermoſt 


_ Figureis (2). and fo downward ending with 


(7), #hich are1ncnes : - the tenother Columns 
are marked at the head with o. 1. 2.3.4,5.6.7- 
8.9. which denoteth the tenth part of every. 
inch in the little columns, and the Figures in 
the other columns are in the upper part, the 
brecths of the Cartridges to every inch and 
icnths 
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tenths of an inch, and in the lower part, the 
I:npth that one pound of powder will reach in 
any Cartridge, at any Diameter found in the 
li:tle column, and under the tenth part at the 
head of the Table. | 


The Vſe of the Table for all ſorts of Cartridges; 


is this, 


Suppoſe I would know the bredth of a Cart- 
ridge, whoſe Diameter 1s 4 inches: Then 
looking in the upper Table in the little co- 
Iumn for 4, and againſt itunder o, at the head, 
I find 12.75, which informs me, that the 
bredth of ſuch a Cartridge muſt be 12 inches, 
and 7 tenth parts, and the half of a tenth 

art. 

: Then look for 4 in the lower Table, . and a- 
| Sainſt it is 2,473, which ſheweth that one 
pound of powder will fill that Cartridge, 3 
inches, 4 tenth parts of an inch,and almoſt three 
quarters of one tenth part of an inch, which 
wanteth about one quarter of a tenthof being 
2 inches and a half; and ſo far one pound of 
rowder will reach, 


Ex ample, 


An Eſſay fo Gunnery: 
E XAMPLE VI. 


Now if 6 pounds of Powder be allowed to 
Load that Gun,. then multiply 2:47; by 6 rhe 
weight of the powder, ard cut off the 3 Fra- 
Rions, and the produt will ſtand thus, 14:8 38, 
which ſheweih, that the powder in the Cart- 
ridge will reach 14 inches, $ tenths and a third 
part of a tenth, which differeth very little from 
the firſt Example 3 by Calculation, 


EXA M p L E VIII. 
' Tf. the Diciroes given Ya 6 inches, and 3 
tenth parts of aninch, look inth> little ',olumn 
of the upper part of the Tahle, and in ch: tame 
Line under 3 at the, Head of the Tabie, 1 fiade 
19:80 for the bredthof the Cartrid3, which is 
Ig inches, and 8 t-nth parts of an inch. 
 Fkznlook for 6 inthe Little Column of the 
lower parc, and under 3 I finde 5: 996, which is 
I&s then one inch by 4 parts of 1000, and to far 
one pound of powder will reach in that Cart- 
ridge. 

Then let the Allowance be 14 mw ands and 2 
half of powder,by which you muſt multiply the 
former found Number, (v:z. ) 0:96, and the 
produR is 14:442, fothe powder i ia the Cart- 
ridge 
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ridge will be 1.4 inches 4tenths, and almoft a 
half long, which very well agreeth with the 
third Example, by Calculation. 


EXAMPLE IX. 


The Diameter 5 inches and 1 tenth, in the 
upper part of the Table giveth the bredth of 
the Cartridge to be 16 inches and 3 tenths. 

Then in the lower part of the Table at 5 and 
1 tenth, I finde 1,522, for the Jengththat one 
pound will reach in that Cartridge. - 

| Thenlet the Allowance of Powder be eight 
pounds and i one Quarter, which in Decimals 
will ſtand thus 8,25, which muſt be multipli- 
ed by 1,522. Now here you may {ee that 
there is 5 Fraftions, and fo many muſt be cut 
off, and the produ&t will ſtand thus,12:55650 
which is 12 inches 'and about | a balf for .the 
length of the Powder in the Cartridge, near 
the fifth Example, by Calculation. . 

Having gained the Diameter, this little 
Table furniſheth you with the Circymference, 
the bredth of the Cartridge, the quantity of 
thelength of the Cartridge that one pound of 
Powder will fill, ſo with one Multiplication of 
the weight of the Powder you have the length 
of the Cartridge filled. 1 


But you muſt obſerve this Caution,the bot-. 
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tom.of all Cartridges that are tyed will not 
have a fat bottom, and will therefore make the 
Cartridges longer then this Rule will allow ot, 
 andindeed longer then they would if they had 

a bottom cut round and fowed in. Ancin 
ſuch Cartridges theſe Rules will well enough 
agree, and for knotted Cartridges, the Gun- 
ner muſt conſider to allow for, either in the 
Powder or Meaſuring of them. 


EXAMPLE X. 


How to fit a Cartriage for a T aper Bored Gun, 
| without a Former. 


Suppoſe the Diameter at the Vent to be 2 
inches and one tenth part, and the Diameter at 
8: inches from the Vent to be 2 inches and 3 
tenths. Enter the upper part of the Table and 
4 take out the Numbers an{wering to them, both 
againſt 2:1 18 6:60. And that muſt be the 
breadth at the bottom, then take out 2:3 and 
againſt that is 7:23,& that muſt be the bredth 
at $ inches. From the other bredth, then by 
theſe two Marks with a Ruler draw a Line 
12 inches Tong, or more, that you may befure 
to have length enough tor any allowance of 
Powder. 

Theq enter the lower Table and take out 
the 
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the Numbers anſwering to both theDiameters 
at 2:11is, 8:970, at 2:3 is 7:471, both added 
together makes 16:741 the half thereof is 
8:370. And ſofar one pound of Powder will 
reach inthat Cartridge. | ; 

Now if the allowance be one pound and a 
half, then you muſt go four inches further, and 
there the Diameter will be one tenth more, 
for 8 inches from theVent,differs 2 tenths, then 
and 12 the difference muſt be 3 tenth parts, 
then the bigger Diameter will be 2 inches and 
4 tenth parts ; then you muſt take that out of 
the Table for Powder at 2:4 is 6:868, which 
added to the leſſer, makes 15:8 34, the half is 
:917, and ſo far one pound of Powder will 
fill ſuch a Cartridge, when- the Area at cach 
end are equated and made equal to a Cylinder, 
then Multiply 9:9 17 by 1,5which is. the Deci- 
mal for one pound and a half;and the product is. 
11:9755, and then the Cartridge will be yery. 
neer 12 inches long. I have been larser then 
ordinary in this Example, that you may under- 
ſtand me the better. But | ſhall be ſhorter in 


the next. 
EXAMP L Ea 


Let the Diameter at Vent be 3 inches and 5 
tenths,and 12 inches forwards, 3 inches and g 
tenths, find the bredih o: the Cartridge as be, 

| L 2 lore 


x 


#84 
* cenths of an inch, and when fo done, divide that 
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fore, the bottom bredth, 10:06, the top bredth 


72:26. Now let the quantity of Powder be 


3 pounds and a half, then find the length of the 
Cartridge at 3:9 is 2:601 at 3:2 is 3:3863. 


:Add them, and: take the half which is 3:2 32, 


which Multiplicd by 3'pounds and a half, pro- 
duceth x 1:3120 whichis 1 1 inches,and a little 
more then three tenth parts for the length of 
the Cartridge. 


.. 


SECT. ..VIE 


How to find the Diameter of any part of the Bore 
of theGunif the mſides of the Bore be ſtreight 
Lines, by having the Diameter at V git and 
AAuzle. 


To work this,, you muſt have the length of 
the Bore, the Diameter of the Muzle, and the 
Di1meter of the Vent given, or otherwiſe you 
fuuſt take them, then take the difference be- 
tween the two Diameters, and turn it into 


difference by the length of the Gun within the 
Bore, and the Q1ot:ent will give you a Num- 
ber o Tenths to be added to the Diameter at 
the Vent, which will be the Diameter at one 
Foot 
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Foot from the Vent, and the balf of added to 
the Diameter at the Vent, is the Diameter 6 
inches from the Vent and the Quotient, and 
hal: of it added to the Vent will be the Diame- 
ter 18 inches fon the Vent, and fo further if 
you pleaſe; but by reaſon there are no Gung 
that carry a ſingle Shot that are thus made, 
this will be of little uſe in this caſe, but it may 
{erve for ſome other uſe ;, therefore | ſhall ſer 
down a General Rule for to find the Diameter 
at any length. As the length of the Gunis to 
the difference o the Diameters, ſo is any 0- 
ther length to the part of the difference, which 
muſt be added to the Diameter at Vent. 


SECT. - VIIk 
ATABLEof Gunnery fitted to all the uſual 
ſorts of Guns, the heiphth of the Bore, the 
wesght of the Shot and Powder are taken out 
of the Rioht Worſhipful Sir Jonas Moores 
Fortifications, and the reſt by ms 
Calculated. 


This Table hath eight Columns, the firſt to 
the left hand are the names of Ordnance; the 
{econd, the heighth of the Bore; the third the 
Diameter of the Shot; the fourth, the weight 
of the Shotzthe fifth, the weight of thePowder, 
L 3 and 
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and the ſixth,the length of the Cartridge,when 
flPd with ſo much Powder : the ſeventh is the 
bredth of the Cartridge, when laidovyer; the 
Taſt is the halfbredth of the Cartridge, or the 
'whole bredth when the Cartridge 1s foulded. 
The name of everyColumn is writ at the head, 
-as will plainly appear by an Example or 2, the 
,Table is faſtened to the edge of the Book. :. 


EXAMPLE I. 


The Uſe thereof is this. Suppoſe the Gun 

be a Sakear marked in the firſt Column with S, 

.and in the ſame Line towards the Right hand 
in the ſecond Column is 3:60. By the Title at 

the top, it tells you that the heighth of the | 
| Bore of that Gun-is 3 inches and 6 tenth parts 
F of an inch; and-in the next Column you will 
C find 3:347 for the Diameter of the Shot; and 
| .in the fourth Column, is 5 :* which is the 
weight of theShot 5 pounds and a quarter;and 
the afth Column is the-Weight of the Powder 

allowed for one Charge for ſervice (viz) four 

pounds z and the ſixth, telleth how long a Cat- 

tridge muſt be to:hold 4 pounds of powder, as 

you may {ee 1 3 inchesand a little above 7 tenth 

parts; the ſeventh, is the'bredth of the Car- 

tridse when laid open (viz) 1 1 inches; and 

the laſt Column is the half bredth of the Car- 

tridge 
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tridge, or the bredth when the Cartridge is / 


foulded, and ſowed or paſted, as you may ſee 
it is the half of 1 1 which is five and a half, 


EXAMPLE I. 


A Demy-Culverin marked in the firſt C9- 
kumn with D. C. and in the next to the right 
hand is 4:25 for the heighth of the Bore; and 
then, 4:007 for the Diameter of the Shot, an@ 
in the :ourth 09:00 the weight o: tie Shot ; 
the fifth 7:00 the weight of the Powder; the 
ſixth is 16:47 the length of the Cartrids-,the 
ſeventh is 13:20 the bredth of the Cartridge, 
and the eighth and laſt is the halt bre1i:; 9: che 
Cartridge, which will be very uſeful ior the 
ſorting of Cartridges in any of his Majefties 
Stores, with the help of a Rule divided into in- 
ches and the tenth parts oi an inch, the bredrh 
beins mcalured in inches and tenths, by look- 
ing on the Table you may find what Gun that 
Cartridge is for, As it the halt bredth were 
7 inches and a little more then tio tenth parts, 
in the laſt Column you find 7-23, and againſt it. 
in the firſt Column is 12, which infornrs you : 
that the Cartridge is for 12 pounds,and almoſt 
0 inches ſerveth a 2.4 pownder,and a little more 
then 4 and a halt fits a 3 Pownder, and fo o: all 


the reſt. 
L 4 SECT: 
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SECT Is. 


Having the Weight of an Tron Shot to find the 
; Diameter. 


This may bt found by the Ruleof Proporti- 
on, thus, as 140 is to the Cube of 10, ſo is the 
-weight of the Shot to the Cube of its Dia- 
meter : The Rule thereof will be the Diame- 
ter defired : Or thus, 

As 9 pounds weight is to the Cube of 4 inch- 
es Diamcter, to is any other weight to the 
Cube of the Diameter thereon to be belong- 
ing, the Cube Rule þcing extracted is the Di- 
.ameter deſired. 

There will be þbutlittle occaſion for either 
of theſe Rules, by reaſon the Diameter will 
eaſily enough be had without this trouble, ei- 
ther by the Gauging or Sizing Ring or Calli- 
pars 3 and if you pleaſe, it the Diameter of 
any Shot may be had by ſuch a Table that is 
made for the Diſparting of a Gun, withour 
doubling the Ribbon or Tape, or with double- 
ing it eafier: Forif you uſe doubling it. and 
meaſure the half-Girt of the Shot on a Rule, 
4t will þe but half the Diameter : But if you 
meaſure the whole Girt, the Rule will give 


.you the inch and tenths for the whole Diame- 
DO | ter, 
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ter, with entring the Table by Inſpeion = 
will more fully appcar by rhis. 5 


EXAMPLEC T. 


Suppoſe I girt a hot that is about 6 pounds 
weight, and the Circumference ( when Meaſu- 
red) 1 find to be 1 1 inches and 2 tenth parts; 
I look in the Diipartins Table for 1+ in the 
little Column, and under 2 at head, I finde 
3,519 the Diametcr, as near as a pair of Cal- 
lipars will take it, (viz.) three inches, and 
5 1g parts of 1500. 


EXAMPLE IL. 


Let the Girt or Circumference (Meaſured 
on a Rule} of fome Shot, be 21 inches and fix 
tenths ; the halfof that (by reaſon that exceeds 
my Table) is 10:8, for which Number Tlook 
in the Table as before, and1 find 3:393,which 
is half the Diameter,and that doubled is 6:785 
for the whole Diameter, the ſame may be 
done by doubling the Ribbon or Tape, and 
mea{uring it on a Rule, it will give you 16 
inchcs and $ tenthsz you may have this Table 
proj<Red on a Rule, or any other Inſtrument 
made, for taking the Heights or Diſtances, or 
the Plot of any Citadel, or for any other, 'by 
EP Mr. 


154 An Eſſay to Gunnery. 
Mr. Walter Hayes at the Popes -head in Moor- 
| Fields, or by Mr. Fohn Brown at the Sphere 
and Sun-Dial in the AMinories at realonable - 
Rates. 
' Andto ſatisfie any ones Curiofity, I have 
here Calculated aTable to every pound weight 
of Shot, beginning at +1 and ending at 64. 
pounds, which I think to be as big and as little 
as will be of any uſe. This Table is Fixed to 
the Margent as the others are. ES 


Explanation of the Table. 


This Table hath four Columns 3 The firſt 
and third are pounds ; the ſecond and fourth 
are the Diameters anſwering to each pound, 
tothe 1000th part of an inch. 


Uſe of this T able. 


Having the Number of pounds that any 
Iron Shot doth weigh; you may finde what 
Gunit will fit, and by it you may make aCart- 
ridge for ſuch a Gun without ſeeing of the 
Gun: If it be true Bored, and not Taper at 
the Chamber; And it alſo is a hard Queſtion 
to ask an ordinary Gunner, what 1s the Dia. - 
meter of a Shot that weigheih 64 pounds or 
any other ſhot, as 50 pounds weight,that ſhot 
being 
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being not near any of our common Guns, It 


will be hard to anſwer by the Cubz-roots, and 
not cafie by Solids. ; 


SECL X. 


How you may Elevate a Prece of Cannon to any + 
convenient degree of Mounture by 4 
Quadrant. 


T.OR todo this, you are to have alarge Qua- 

drant faltned to a Beam at a right Angle, 
with o degrees of Mounture, Then in the 
Centre of the Quadrant, you muſt Fix a ſmall 
Line with as weighty a Plummet as the Line 
will bear; For the {maller the Line, and the 
heavier the Plummet, the truer you may diſ- 
cern thedegree, and part thereof you weuld 
have the Pieceelevated to; Or in ftead of a 
Line and Plummet,: you may have an Index of 
Braſs, heavy loaden at the lower end with a 
very {mall Point at the bottom, to ſhew the 
Degree and part , thereof that the Gun is 
Mounted at, The bigneſs of the Quadrant 
ought to be a Foot or more, and made with 
braſs, and the B-am 3 or 4 .Foot long, and 
weighty, that ic may lie ſtedfaſt in the 
Bore of the Piece. 


It 
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It will be convenient to have th? Quadrant 
ſo fitted to the Bear, that either fide may be 
put forward for the taking the degrees of de- 
preſſion, if you ſhould have occaſion. 

' . I ſhall ſay nothing of the Deſcription of 
the Quadrant, for it matters not in what form 
it is ſo it be well divid:d, Diagonally into eve- 
ry tenth part of a degree, without any other 
Diviſions, -not as they commonly do divide 
them, into degrees and half degrees, but only 
whole degrees and tenth parts, for the halfes 
cauſe miſtakes. 


The Uſe of a Quadrant in the Mennting of a 
| Peece, 

The Quadrant b-ing faftned to the Beam 
with a Line and Plimmet,or a Loaded Ind: x, 
then put the Beam of the Quadrant into the 
Mouth of th: Gun, with the Index or Plum- 
met hanging looſe, that it do not bear on tte 
Line of the inſtrument, then lower the Metal 
at the Breech, until you finde the Line or in- 
dex to cut that degree you would have the 
Gun Mounted to. 

I ſhall ſay no more of the Quadrant, but 
ſhew you anothzr way of Mounting of a 
ws to any conyentent Elevation bya Sight 

ule, 


Deſcri- 
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Deſcription of the Sight-Rule; 


This Rule had necd to be 3 Foot long, with 
a large Slitin the middle for a Slider to move 
in, withalittle hole in'it to look through, 
and letit b= ſlit quite through at the bottom, 
and a piece of braſs faftned over it; and at 
the top it may be left whole for half an inch 
from the cnd or more ; and a Nut let into the 
head for a *crew to paſs through down tothe 
Slid-r 3 and ©n the top of the Rule, a Screw. 


Nut to £0 upon the *crew,. to raile the Slider 


to what h:icht you pleaſe, for inſuch a length 
you may have-the Slider go too ſtiff or too ea- 
ſie witho' ta Screw: On both ſides of the 
Slit, ths Rule muſt be divided into two Foot, 
and every Foot into 1© parts, and every one 
of thoſe parts into 10 more - {0 then every 
Foot will be 10> parts. 

The: through the Centre of the little hole, 
let there be a ſmall Line drawn Parallel tothe 
Fotiz n, which will ſh-w at what heighe the 
Sigh: or Fole ſtandeth at from the Baſe-ring 
of tlie Gunz; You muſt allo have an index 
to hans on the edge of this Rule, loadedar 
th: bottom, and under ita ſmall Point Perpen- 
dicular to the Pin the Index hangeth on, 
to ſhew whcn the Kule Rtandeth upright: a 
ſhorc 
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ſhort Pattern of the Rule and Index is hereun- 
to annexed. | 


The Uſe of the Sight- Rule. 


_ Firft, You muſt truly Diſpart the.Metal of 
theGun,and ſet up the Diſpart Perpendicular; 
then you are to meaſure the length-from the 
Baſe-ring of the Piece to the Diſpart ;. Then to 
find what Number of partsof this Rule will an- 
{wer to whatDegrees of Mounture you pleaſe, 
you muſt Calculate by the Logarithms, - and 
Artificial Signs, which are but two Numbers 
to add together,for the Sight in the ſlider will. 
alwayes be a right Angle to the ſtreight Line 
betwixt the Baſe-ring and the Diſpart. 


How to find the Sights diſtant from the Baſe- , 
ring at any Degree, or part of a Degree of an 
Elevation, 


The proportion is thus. As the Radius, or 
Sign of 90 Degrees,is to the Logarithm of the 
Guns length, 10 is the Sign of Eleyation, to the 

Logarithm of the Diſtance of the Sight in the 
Rule to the Bale ring of the Piece 


EX AM- 


An ſay to Gunnery. ; 


EXAMPLE I. 


The length of the Gun from the Baſe-ring 


to the Diſpart 8 Foot and 7 tenth parts. 


Degrees of Mounture 2 Degrees and 6 


tenth parts of a Degree. 

Logarithm of 8:7 ----————-09 3952. 
Sign of —-—-2:6-— ----—-—- -$65 670. 
Logarithm of 3: 95 ----- — —-9 59622. 


Which is 3 tenth parts of a Foot,and 9 tenth 
parts and a halfof a Decimal inch. You muſt 
underſtand that there is but ten ſuch inches in 
one Foot, and in the Sight Rule I ſhall uſe 
them, by reaſon the Rule is diretted ſo to be 
made. | 

It is like ſome may be ata little loſs with this 
Logarithm that ſtandeth againſt 3:95, be- 
cauſe there will be no fuch found and indeedit 
is an imperfect Logarithm ; it being the Loga- 
rithm of leſs then (one), but you may help your 
ſelf thus ; Take the lenpth of the Gun in Deci- 
mal inches,which 15 87 as a wholeNumber,and 
notas 8 Foot and 7 tenth parts, and then your 
work will ſtand thus. 


Logg- 
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Logarithm of 87, is — =—— 193952 
The Sine of- 2 | 6 —— 865670 
Logarithm of. 3: Og-- +? ——=059622 
So by this you may underſtand, that if 
your Gun be Mounted two degrees, and 6 : 
tenth parts of a degree, the ſight muſt ſtind 
3 inchesand 95 parts of an inch from the baſe- 


ring. 
EX AMPLE 1I. 


Length of the Gun 9:3 ———— 199123. 
Degrees of Elevation 7 : 8 ———- 913263. 
Logarithm of 1 : 3 30 the heighth --1 12386. 


In this Example 3he Sight in the Rule will 
ſtand 1 Foot, 3 inches and three tenth parts of | 
au inch from the Baſe-ring of the Piece. | 

Then having ſen your Diſpart upright, you 
muſt allo ſet the Sight Rule upright by its In- 
Cex, thea let the Metal of the | A of the 
Gun be Loured, till through the Sight being 
{et at its proper heighth, you can ſee the Dit- 
part and the Mark in the ſtreight Line, t1zn is 
the Gun truly Elevated to the Degrees and 
parts deſired, and thus when you have brought 
the Gun fo to pals, then try with your Qua- 
drant whether it agreeth with the Sight unto 
* which you work truc, thc difference will be 
very 
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very little 3 and-the trueft will be the Sjght- 
Rule, except you haye a Quadrant thatwill ar 
ſwer to as large a Diameter as the Sight-Rule 


doth; for the Radius of the Work of the Sight - - 


Rule is always the Diſtance from the- Sight to 
the Diſpart, which in ſome Guns will be 10 or 
11 Foot, and a Quadrant of that bigneſs will 
be very Coſtly and Cumberlſom to uſe. It is 
the Opinion of all Perſons, that the larger the 
Inſtrument for Obſervation, the truer it is; 
then the Sight-Rule muſt be truer then the 
Quadrant, 


; EX AMPLE. 1II ; 
Thelengthofa Gun*11:03 —— 1 05-308 


Degrees of Elevation14: 04-—— 09 3 9 5 56 
Logarithm of theSights 2:8 1difl, -0 4 48 7 4 


Herel find that aun whoſe lensth from the 


-Baſe-1ing is 1 1 Foot and three tenths, and Ele- 


yated 14 Degrees, and 4 tenth parts of a De- 
oree. (which 15 24 Minutes) the Sight 0 the 
Rule will-be.2 Foot 8 inches and 1 tenth part 
of an inch high, from the Baſe-rirg of the Gun 


| tothe Sight, ro mount the Diſpart ſo high. 


And it any Gnnner hatha Sight-Rul- other: 
ways divided, as into common inches, of 12 in 


one Foot, and every one ot them inches divj- 


ded 
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ded into ten parts, then all that you have to al- 
ter from the former wo1kzis to take thelength 
of the Gun into inches,and if any odd remain 
ſet it down in tenths of an inch, as I fhall 
make plainby an example or two. 


EXAMPLE Iy. 


Suppoſe the ſame length as in the firſt Ex- 
ample, (viz.) 8 Foot and 7 tenths; Multiply 
12 by 8, produceth 96 inches, then to reduce 
the 7 tenths into common inches 5 Multiply 
12 by 7 gives 84, which 1s 8 Inches and 4 
tenths of aninch, then add 8 to 96, and the 
ſum is 104, the length of the Gunin inches, 
to it joy! your 4 tenth partsof an inch, and 
the Number will ſtand thus-- 104: 4. 
Logarithm of 104:+4 --201870 
Sine of Elevation-2:6. -- 865670 


TT — ——— 


Logar. Diſtance. 4:74 + #007540 
Then by theſe common inches the diſtance 
of the Sight in the Slider is 4 inches, and 7 
tenths of aninch, and about x third partof a 
tenth of an inchor a little more, and by the 
firſt Example it was 3:95, which multiplied 
by 12 produceth 4:740, which is 4 inches and 
7 tenths, andbetwixt a third and a half,as the 
laſt Example is. There 
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. There may fall in ſome Gunners hands 4 
Sight-Rule in 12s. of aFo2t and 8s,of an inch, 
my which will not be amiſs in this place to clear « 
Ul that allo, and ſhew the Reader how he mays 
help himſelf in ſuch a cafe, the eaſieſt way to 
do this is by the Golden Rule, thus, |f 8 parts 
of an inch give 10 parts, 4 parts will.give 5, 
but nene of the other will comeeven, but near 
enough the truth ; fora tenth part of an inch 
in the length of a Gun is not conſiderable. 
Here needs no Example of this, for it will 
be the ſame with the fermer, only clearing the 
Fraction at the laſt, which is - ; multiplied by 
8, whereof cometh 592. Curt off the two 
laſt Figures to the right hand, and there will 
remain to the 1I:ft hand. 5 and y2 parts of 
100, which in this caſe may well go for - 
6 Eights of an inch, ſo the Diſtance of the, 
Sight from the Bale-ring is 4 inches,. and ſo 
| near 6 Eights of an inch by the common Mea- 
| {ure of Inches and Eights. | - 
. And by reaſon that all Perſon; do nor kno:v 
how to uſe the Signes and Logarithmes, I. 
have made a Table whereby you may do it by 


Multiplication. 


XY" "0 a ae. a 


The 
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The Deſcription of the Table. 


The Table hath Eleven Columns, the firſt of 
them to the left hand, is a little one wt) 
witi 0. 1, 2, 3, and ſodownward to21 whic 
are Degrees, and at the head of the other ten 
Columns is tct o. 1, 2, 3, and {o forwards to 
the right hind to 9, which are the tenth parts 
of the Degrees inthe little Column on the left 
hand, the five Figures in the 10 Columns are 
Numbers to be Multiplied by the length of any 
Gun that you would Elevate to any Degrecs, 
and tenth partsot a Degree of Mounture. 


The Uſe of the Table: 


Firſt, Havins Diſparted the Gun and ſet up 
the Diſpart Perpendicular on the Muzle-ring 
of the picce of Cannon, then you muſt reſolve 
whatElevation vou will lay her at,then find the 
Degrees in the little Column on the left hand, 
.and the parts of the Degrees, under the teath 
arts at the head of this Table, at the Angle of 
ectings you have a Number of 5 Figures, by 
which you muſt Multiply the length of the 
Gun,an | cut off ſour t ipures to the right hand, 

' and what remins to the left, if two Figures re- 
' Wain, the firit to the right hand are Feet, _ 
. tne 
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the ſecond the Decimal inches of aFoot,and the 
Fraction cut off will be a Decimal part of an 
inch, as You may better underſtand by the Ex- 
amples following. nf 


EXAMPLE V. 


Let the Gun mounted be 8 foot, and 7 tenth 
parts of aFoot long,and to beElevated twoDe-. 
orees and fix tenth parts of a Degree; Then 
look into the little Column on the left hand 
for 2 Degrees, then guiding my eyetill I come 
under Gat the head, and in the fame line that f 
find the (2) at the Angle of Meetinz I find 
04336, which I muſt Multiply by theTength 
of the 'Gun (viz.) 8:7 and 'the Produtt is 
3,944 362, then cut off 4 Figures for the Tabu- 
lar Number;and one for theFraction of 7 tenths 
in the length of the Gun, an4 then there will 
remain but 33 tothe le t hand which is 3 tenth 
parts ofa Foqt, and the other Figure cut off, 
is the g tenth partsofan ich and about half a 
tenth; fo the height in the Slider will be the 
diſtance from the Baſe ring of the Piece 3945 
parts of 10000 ofa Foot, which you may have 
in common inc2es and cighths of an inch, by 
Multiplying it by 12,an1cutting off 4 Fioures, 
and what (haves os inches, then Multiply the 
4 Figures cut off, by.8 ; andcut off ; Figures 

070" 0 | more 
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morc, and what remains to the left hand are 
eighihs of an inch, as thus, 3946 multiplied by . 
12 prodi:ccth 47352, then cut off the 4 laſt, 
and there will remain io the left hand. 4;which 
are 4 inches, or. tw.lve parts of a Foot,then 
multiply 7 352, which are the 4 Figures cut 
off by 3, and the produRt is 58816, then cut 
off 4 Figures as b:fore, and the remainder to 
the left hand is (5), which is'5 eighths of an 
inch, brt by reaton the two firft Figures that 
are cut off are 88, you may very well Accompt 
the 5 to be 6 Eights, for it doth not want half 
za quarter of 6 Eight:, and this way you may 
reduce any Decimal into any other meaſure 
atpleature, and make any Diviſions on the 
Sight-Rulc toſerve your turn. © © 


EXAMPLE VI. 


If a Gun were to be Flevated 7 degrees, 
and 3 tenth parts of a d:gree, and the length 
ofthe Gun 9 Foot and 3 tenths of a Foot, and 
I would know the height or diſtance of the 
ſight from the Baſe-ring of the Piece. Then [ 
look in t'e firſt Column to the left -band for 
7 Degrees, and guiding, my eye along the lame 
Line, till Tcome under $8 at the head of the 
Table, and at the Angle -of Meeting I find 
43572, which being multiplied by the length 
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of the Gun makes 1, 3, 39056,which is 1 Foot 
; inches, and 3 tenths of an inch,as it was found 
by the ſecond Example,by Trigonometry; and 
this you may reduce into common Inchesand 
Eights, as you did by the former Example at 
pleaſure, and it will be found to be x5 Inches 
and 7 Eights, and about half an Eight, and 
that will be the Diſtance of the Sight and the 
Baſe-ring in common meaſure. 


EXAMPLE VII. 


Suppole you were to elevate a Picce of Can- 
non 14 degrees, and , tenth parts ofa degree, 
and the length of that Piece he 11 Foot and 3 
tenth parts of a Foot. Ilook in the firſt little 
Column for 14 degrees, and under 4 at the 
head,” I find in the Angle of Meeting 248697 
which bing multiplied by 11: 3, the product 
1s 2:8:1:0197, which is 2 Foot, eight inches, 
and 1 tenth of aninch, the reſt of th: Figures 
are ofno ule inthis caſe, if this bz reduced as 
before into common mealurezit will be 2 Foot, 
9 Inches, 5 Eights,and 3 quarters of 1 Eighth. 
Anliſomuch is the height of the fightin the 
Slider of the Sight-Rule from the Baſe-ring 
of the Fines, I 
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But if you take the length of the Piece 
in inches, then the height of the Sight-Kule 
will be produced in inches, and a Decimal 
Fraction of an iuch, as in this laſt Example. The 
Guns length in inches is 135 inches and 6 tenths 
of an inch, which being Multipli'd by 24869 


the Tabular Number; produceth 33722 364 


which is 3 3 inches and 7 tenth parts of an inch, 
and almoſt one quarter of a tenth. | 


EXAMPLE VII. 


Having the length of a Gun in inches and 
tenth parts of an inch, as in the fourth Exam- 
ple, the lengrh there is 104 inches and 4 tenth 
parts of an inch,” and the Degrees 0: Elevation 
2 Degrees, and fix tenth parts of a Degree ; 
I fook in the little Column of the Table for two 
Os and in the ſame line under 6 at the 
head 0 the Table, I find 045 36,which Multi- 
pli'd by the length of the Gun 104:4 produ- 
cth 4:73: 5534 The firſt Figure to the leit 
hand is inches, and the ſecond Figure is the 
tenth parts of an inch, and the reſt a Decimal 
Fraction, ſo the Sight in the Rule muſt Rand 
4 inches. and 5 tenths and a little more then one 
third of a tenth, as in the above named Exam- 
ple. ' So that any one but meanly verſed in 
Arithmetick, may hy a Gun to what Elevati- 
wy | on 
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onhe pleaſeth by this Table. Let:the Gun be 
of any length whatſoever, but you muſt always 
remember that you count the length of the 
Gun to be but the diſtance from the place 
where the Sight-Rule &:ndeth, and the top of 
the Diſpart ;, for the Angle of the Sight an- 
ſwereth to no other diſtance or Guns length 
but that. A Gun being 15 Foot and a half 
long, which is in inches 186, and the Degrees 
of Mounture, 11 Degrees and 4 tenths, the 
Sight will bediſtant from the Baſe-ring of the 
Gun, 36 inches 7 tenths, and a little above half 
a tenth part of an inch, 


ATABLE whereby you may find any Accefſe- 

'* able diſtance or Altitude wit hin convenient 
Sight, by one Multiplication and one Angles 
tak-n with a Quadrant, or any other Inſtru- 
ment convenient for that purpoſe with In- 
ſtruttions how to make the T able fo auy De- 
gree and Minute of the Quadrant. 


How to makg tbe Table. 
Firſt, Take the Artificial Tangent of the 


Degree and Minute that you intend to find the 
Number for, and caſt away tlie Radius or firſt 
Figure thereof; it your Degree be 45; but 
if more then 45, cut off the two firſt Figures 

and 
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and reſerve the reſt of the Numb:r. Then if 
you would have but 4 Figures in the Tab'e, 
put a Figure of ; before your reſerved Num- 
ber; but if you would have 5 Figures in the 
Table, then let there be placed before the re- 
ſerved Number a Figure of 4, then look that 
Number among the Logarithmes, and the 
Number anſwering thereto, is the Tabular 
Number deſired, anſwering to the ſame' De- 
gree and Minute that you ' took your firlt 
Tangent for. oo, oe 


- 


Example how to make the Table following, 


I would finde the Tabular Number anſwer- 
ingto io degreesand 5 tenths, for which 1 
look the Tangent of 10 Degrees and 30 Mi- 
nutes, 30 being the half of 60, as 5 is the half 
of 10, and find: the Tanzent to be 9:26796 7. 
Then as before directed .cut off the firſtFigure 
which is9, and put 3 in the room thereof, and 
then the Number will bz thus 3,26796 7, for 
which Number L look in the Logarithms, and 
the neareſt I finde is 3,267172, and the Num- 
ber an{wering thereto is 1853, the Tabular 
Number deſired, but in ſtead of placing 3 
you may put in 4 to bz the firſt Figure of the 
Logarithm, but thena common Canon of Lo- 
£arithms will not reach : but this will be true 
cnough for any ule, O-1 


Ee 1-1 2-1-1: 


S - 

© 000000] 00001 5! 090235! ©O0CCy 200007 1 

1'ODO175F 0051922) \000209 00-2 27000224 
219-0349|0-0367, 000384|000402/050719 
3| 002g 4/oeng'? 020559!000577}0C0 594 
OCO7 1 7/0007 3+ att a igns 169 
- noo 00029Y 200g 101000925" © 'v45 
6[0010511< 'COLIO-4+ OLL22 
001225! OO12.4c AA EA $1,001299 


> ; 
$[004405|00142 3 001441,02 145,09 1477] 
9100 i585 41001502 0015200016 35051555 
10'001763100178 1 0217099 001317/091835 
111001944 DOSEEnOLS 80 001998,002016} 


I12/002126|0902144 [002162/002 130' 022199 
13,002 309 [002321]092345] 0023) ioo2 3821 
Lilo02493 092512 092530 CO2 549 022568 
151092679|002698! OO271710027 36| Neath & 51 
16|002897 022386! 0035050030000] 
[7 0230F7JOC3 276/ 003096!003 1 15}OC3T 34 
18|003549/003269|00 3433003 3O7,003327 
7 neue 093452 OO 3FO2,003 F242 
©0[003040 003659! 093679 [903" od den l 9 
21 0038339 coofeoloeii5e. ,003899{0039 19 
22 al dag)? 09. {031 Ren a 122 
= 2 3]004245100-426 56100427 S007] 204327 


þ; 00445 2.00447 3[004 4941-045 1 5 '9015 30; 
Rcokeg2 [004634 00 þ706]LO , 72.7 C0 1.748, 
55 |0o4877[004 99109492 11004942 00. 196.4 
27 00:0695/008 117005 1 39/00; 161! 00513, 


2d [OOF IS? O25 <7 Wt OC 538, 005407 
291055543|005 566 0555359 COFJO 12,0563, 


O 
11090364 


a 5 


i= bm 


PE. 
: 
f 


1 


L.4 


i 


[5 


2 
04 


6 
7 


toſ001853 


002035 


062401 


- em ——_ ————_—— — 


000087/000 105 '000122/000140 [000 157 

279|0002 971000 314 ,000332 
045 4/000472,000489 000507 
000647|00066.4 000682 
000322 000840 0008 57 
000998;0010161001033 


900.437 
39006 12]00« 
0090787 

ans 
001139001157 


p-.-4--4 


D— n— 


8 1 


= 


—— 


| 


001175 


0013171003 34[00 
| 8/00 1495 |001512/0015 30 

00 1673/00169 1 001709 
'001871,001890 
[00205 3/00207 1 


aw 1 OR... EATS” 


0022 171002235 [002254 


002419/002.438 


001192 


061352 


002580 
002773 


001903 
002039 


001210 


001 370/001 388 
60 1548 Gorges 
001 727,001745; 
001926, 
002 107 


01566, 


002272 
002.456 


IG 

I”7 
-: 
$18 


20 
21 


Ln — 


092962,v02y81 09305003019 
093153 003172,003191,003211 
[003346 003365 
19 003541/003561 


0033 35/00 340.4. 
003581 003600 


x" | 
0024.75 


— | — ———- ———ee—_—— 

092605 |00262 3 002642[00266 1 
00279200281 1/0028 30/002849 
CO3038, 
093230 
003424. 
003570 


003739, 
00393900395y 


2.2 


004 142/004163|00418 3/004204. 004221, 
231004343 |004369'004 290/004.41110044.37j 


003779 003799 
003975 [004000 


25 


. 28, 


24 


29 


004557 004573004599 paherp 11094642 


00477909479 1100481310048 3 ;/0048 55 


26/004986 005008|005029 
[27/005206;005228|005250 
a05 430 005452/005475/085458 
005658|00568 1005704005727 


I e_e—_— can 


- 


00FOF 1 


T0) 3819 
'00.40 :0 


00507 | 
0052721005295 
005520 


| 


— 


005759 


43 


«1 
301025774 
I 11 0D *NMOO! 


O 


SS 


mr 


\----4 


Þ..--. 


0035032 


32 , 
- {006404 


OOU249 


006273 
DOGF19 


005797 |005820,005844 
096056 006080 
[006297006 32.2 
o 0055 44/006569 


3 


$1007002z 


6[007255|007292/0073 19 


0075.30 


00077 | 
007028 


[007563 


(006790 


LOJ23hHeE 


©O7590 


006822 


nd fo 


007346 
CO7618 


005867 
006104 
006346 
086594 
006847 
007107 


007373 
'007645 


007813 
ooRog8 


00841 


©03127|0081$6| 


007809 


00785898 
008 185 | 


007926 
0032 14. 
ee im 


008 391 
00869 3 
009004. 


,009325 


029057 
OIOOOO 


Olo355 
010724 


009036 
009358 
CO969 1 


00842 1]008451;008481 
008724 028754 098785 


OO85I x 
088 16 


009067 
OCOQ939I 


— 2 > . 4; 44 


©10035 
010392 


O11106 
OITLyO4. 


011544 


OTI145 


010128 


015767|1010799]O 


O11184 
O1158 


OII22: 
'O1 1626 


009099100913 21 
0094241009457 


00972.5|009759 
/1010070'010105[OIOT4 1 


010464 
010837 


(OI1918 


O12 349 


011960! 


O 12002 


012393 


012799 
0132470 


012437 


1010875 
os, 


009793 


O105OI 


o1 1667 


012045 
O12482 


012088 
OI2527 


012845|012892|012938 
0133191013367 013416 


012985| 
O1346F 


56 


©13764|013814|013865 
01428 11014 335/014388 


O130916 
014442 [014496 


013968 


j7 
59 


= 


<netrl 
O15399 
O1G6CO3 
O1664 3 


014382] 
©15458 


016066[015128jo016r01 
016709!016778101684.2 


014938/014994 
ISS L7IONSS 77 


[ox 5og 1| 


015637 


O169D9 | 


O16G255 


FLY 
30005350 
3 | 1; 006123 006152 096175 ,00 200 095935 


aw ._C4 IU CaS 


32] '0 371/00 5395]00. 5420 005445 005469 
3 3'006 19'/0065.44'00555 9 [00669 4. 005729 
34/09 87: 00 89/0069 2400: '950,000976 
35 0171 - ; 007159/007 136 007212:007230 
36" 07400100742 7100745 4/007. +81 007508 
37,007673/007 11011007729) 007757,007785 
38 007954 0079 3 3310030 0121003040 0: $069 
39 003 + 43/00327 3/003 30) 008; 32 003361 
4000554 008571 998591/0086 32 008652 
41 005%47 00* 187310059 10, 00894 1, [005972 
42 009163009195 009228/009 27 ,0/009293 
431099490 0992 2 009556 00 Jy0 002623 
441008271008 > 1 1[00)$56/0030 0 9265 
45 01017 10102 12 010247 01023J 01 033] 
460 010538] 10575; SIECEL|E)] 0'-,.,1010636 
47/010913/0109511010490 01102 3011067 
43[011303/011343[911333 011423/0i 1453 
49 011708 OII7rOOTT 7! al 3191 1970 
$0012131012174012/18,0i12241 012305] 
511012572/01261-012 20652017 fb. ),012753 
52 013032/013079 013127 [Q1t47; 013222 
F3'0135140135540136130136 3013713 
54/014019/0140711014124/014 4170,014229 
55914550 014505|014659 014715/#1477c 
56[o15? 10801 5166lorg224101 52821015340 
ror 99,015757/015318 0158801015941 
+ obs IIs ons +7,010512[016577 
59/016977| 017045; 4200772 817345 


. 
«aw 


O 


E=—J 


[ 


2 


_- 


. 
. 


— 


4 


I 


60/017 321 
611018040 


O17391 


| 


162 
03 


018807 
0196020 


018887 
O19711 


OISITG 


018967 


O197097 


017461 
018 190] 


020503 
651021445 


020594|020686|02077 
O21543j021642{021742 


017532 
018265]010 
019047 019128 
0198831019070 


017603 
018341 


020872 
O02 1842 


661022460 


022566 


0235939 


O23073| 


022073 
02.3789 


022781 
023906 


022885 


O2402 3 


024751 


0248376|02 F002 
026187/026325 


027625] 


029208 


027776 
029375 


O25129 


027929 
029544 


72 
= 


030777 
O32709 


7410 
178037321 


34574 


03096 1 
032914 


031140 
O3 3122 


031334 


020464 


O25257 
02090, 


028083 
029714 


031524 


033332 


033544] 


O3FIO5F 
037583 


035339[035576[035816] 
037848 038118 038391 


70 
8 


040 188|04O0 408 


043315 043662 


040713 
044015 


04 1022 
044373 


041335 
044737] 


78 
T9 
8 
81 


0470.40 
051446 


OF 1929 


047453 


0.47867 
©$2422 


0.48288 
052.924 


= 


048716] 
053435] 


056713 
OO 3137 


057297 
063859 


057894 
064596| 


OF85O2 
065350 


OFy124 
066122 


82 
83 


O71154 
OB 1445 


082636 


5| 07 ZOO2 
083863 


O7 3904 
o85126! 


2» 
851114301 
8601 4.3007 


O95 144 


©96768 
116045 


098448]| 
119087 


1121632 


100187 


074947 
0864.27 
IOICB38, 
11428 3| 


87 


(190811 


145685 
807403 


ISOFF7 
204465 


154638 
212049 


158946] 
220217 


88]286 362 
89|572900 


301440 
630564 


318205 
716150 


330934 
818464 


358000 
9548931 


& 


8 — 


= | Re hes, = 
601017675 NU ETIa 
018418J018405,018572/018650!'0 1852 

019210/019292[019375|019458[019c42 
O20057]02O0 145 AISSOIA3) ©0204. 24.13 
©O209605|[021060/021155/|0Z1251;02 13.4 
02 194-31022045]022148)0222511022 > 74 
022998[0231091024220[023332[023445 
O212.52 0242621024383 02 -504{024,627 
025386]025517/025649[025782/025915 
026745|026889/02703 3]927179/027326 
70[028239|028397[028556[0287 16029858 
711029887|03006110302 371030415193” -o5 
72|031716[03 1910|032106 0323050345. 
73193 3759193 39771034 197|034400[0315 6 
74|036059 036305 036554]036806[035062]|. 
751033667|038945 039232/1030520'039812 

| 04165241976 042303 |042635jO 2672 
1045 107,045483 045864 [046252/046616 416 


$049 152]049594 050045|05050410 050970 


79/053955/054486[055026[055578[056 140 
i LA nr 051066106 17421062432 
0669 121067720 0638547,0590395 07026, 
$2 [0759 58[976956 078062|079158 080285 
8; 037769{@39152[090579|0920F2 O9 3572 
$4 103854 10578g| 1077971098821 112048, 
851127052|120962[132996[136174ſ1 139507 
$6[103499 168259 173432 178863] 184644 
2200381238593|248978{260307!272715 

88] 381885[409175|440562]4.7739 ;| 520805 
891145891 [1432363 [1909865 [2864819 $729634| 


- x 
” . 


An Eſſay to Gunnery. 177 


. Explanation of the foregoing Table. 
; This Table hath 12 Columns, the firſt Co- 
lvmn to the left hand beginneth with 1, 2, 3» 
and ſo goeth downward to 29, which ſignift- 
eth Degrees, and the Column next untothe 
little Column 1s a Decimal Number, anſwer- 
ing tocach whole degree, and the next Co- 
lumn to it is noted ar top with a figure of 1. 
- which fignifieth one tenth part of a Degree, 
and the third Column hath a figure of 2 at 
the Top, which ſignifieth two tenth parts of a 
degree, and {oon the top of both the left and 
right hand pages inorder it goeth to 9 tenths, 
which three Decimal Numbers under them 
anſwering to every degree, and tenth part of 
a degree, from 1 degree to 29 in the firſt two 
' Pages, thenext two pages are in the ſame or- 
der, and hath alſo 12 Columns; the firſt to the 
left handend the teyenth (being the firſt ) Co- 
lumn on the right hand page beginneth with 
30,and goeth downward in order to 50,which 
fignifie degrees, and the other 10 Columns 
have the Decimal Number anſwering to the 
Degrees, and cach tenth part of a degree, as 
the two firſt Pages do, As admit { would 
know what Decimal Number doth þ long to. 
10 degreesand 5 tenths; 1 look in the firſt 
2 pages, and in the 7th. Column I find 10 de- 
erecs, Then lookat the Head of the Table 
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for five Tenths, and under the Figure 5 and a- 
gainſt ten inthe little Column I find 00: 1853 
the Decimal Tabular Number defired ; and 
{0 you may find any other Number belong. 
ing to any Degree, and any tenth part of a 
Degree, to 89 Degrees and 5g tenth parts of 
a Degree. 
The Uſe of this Table. 

This Table is purpoſely firted for the ufe 
of Canoniers, it being a very ready and caſie 
way of finding inacceſſible Diſtance or Alti- 
tude, without the trouble of the Books of 
Trigonometry, which a man cannot conyeni- 
ently carry to all places along with him, nor 
well uſe them without ſome iable to lay them 
on before him, of which thing a man abroad 
will very {el4ome be p19vided with, perhaps 
ſome may ſay,that they had rather work it by 
Trigonowetry, orthey cando it necr as ſoon, 
But they can do it no truer, except that, they 
have their Angle taken neerer then the tenth 
parrof a Degree, which muſt be obſerved 
with ſome very large and curious Inſtrument, 
and very probable it will be of great Price 
allo, which very many cannot purchaſe, it 
muſt be no {mall Inſtrument that a mancan 
take an Angle with to the tenth part ot a de- 
gree, for if you fail in curiouſly taking the 
Angle with your Jnftrument you may well 
mil; of the truth of ycur diſtance or go 
rude 
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fude; for if you make an error there, neither 
this Table nor the Table of Logarithms, Sines 
and Tangents, can help you to any true | 
Diſtance or Altitude; yet I may lay further, 
that 3!| Cannonicrs do not know the ule of 
Logarithms, Sines and Tangents, nor how to 
find a diſtance Geometrically,or by Trygono- 
metry ; but if they have a ſma!l portion of 
Arithmetick,; this Table will do them a kind- 
neſs, and [ ſhall chink my time well ſpent in 
doing go0d to any 0: my Brethren, therefore 
I wil! endeavor to explain the uſe of it as apt- 
ly as can, that the meaneſt cpacicy may un- 
detſtand it, and how with the helpof a Qua- 
drant,or ſome other coi:ventent Inſtrument to 
obſcrve the Angle, tofinde any Diſtance or 
Altitude vwithintwo or three Miles; If you 
can tee the fbjed firſt from the place, where 
you intend to plani your Gun; obſerve on 
which ſide of your Gun you can have a con- 
venient meatureddifſtance, at a right Angle, 


O 
or godeprees from a ſtraighr line to tne Ob- 
ject that you deſire the diſtance of; then meg- 
ſure thatdiſtance 60,76,80, 90, 100 paces or 
yards, w hichyou plealc, the more the hetter, 
anc] the truer will your diſtance be found, 
then ſtanding at the end of your mealured di- 
ſtance, turn your Quadrant or other inſtru- 
ment,- ſo that the {treight eye of the Qua- 
drant point exadly to the place where: 


- yoy 
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you began to meaſure, and the Limb or 
Arch of theQuadrant face towardsthe objea, 
Then ſcrew your Quadrant faſt, then move 
the Index till through the Sights you ſee 
your Obje&t ; Then ſee what Degree the 
Point of the Index or Thread cutteth,and how 
many tenth parts it is above 'the Number of 
whole Degrecs. Having thus carefully ob- 
ſerved your Angles, and Meaſured the di- 
Atance of your two Stations, you will be fitted 
for the ulc of part of this Table. 

EXAMPLE |. 

By the Figure hereunto annexed, ſuppoſe 
your Gun were to be planted at A, toplay 
at ſome Fort or Caftleat C and D; Fitrft, 
meaſure out a diftince from the point or 
Place at A to B, which typpole 100 paces or 
yards ; th:n carry your inſtrument to B, and 
rake th: quanticy of that Angle, wh: ch ups 
pole to be as near as the Inſtrument will take 
it, 1 degrees and 3 tenth parts of a degreez 
thenlook that Number in th: Table before- 
going, findins 81 atthe fid2 towards the left 
hand ,and under theFigure 3 at the top,I find 
£5350, which multiplied by 100 is 6535 00. 
Here Note, That in a'l the parts of this Table 
you muſt cut off 4 Figures towards the right 
hand, and then there will remain 653 paces, 
and the Figures cut off arc a Decimal Fra- 

&t10n 
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Aion of 10000 which is herein the Example 
the half of 10000, which ſipnificth half a 
pace; foI conelude my diftance from A to 
C, tobe G53 paces, it makes no matter for 
the half pace. You are allo tound:rftand that © 
1056 paces, 2ccoimting five Foo: to the pace, 
maketh an £79/:/h mile,to the diltance of A.C. 
is half amilc, and almoſt half a quarter, or 
half a mile and almoſt a furlong, your work 
will be ſomething truer, if your Mcafured 
diſtance werelonger, and the Angle at B lcſs, 
then ſuppoſe C. D. to be the heighth of tome 
Tower, and you were to find the Altitude 
thereof; then with your Quadrant Rtanding 


ot A. obſerve the Altitude, which t:ppole to 


be 3 degrees and ſix tenth Pai ts of a degree, 
for which I look in the firſt part of the Table, 
and apainft three in the little Column, and 
under 6 at the head I find O29z which you 
muſt multiply by the before-found leng:hA C 
654, and the product 410737. Th:n cut off 
the four laſt Figures, as before direed, and 
you will have 41 for the Altitude ot the 
Tower, or theline CD. Ard if you would 
know the quantity of the three Figures cut 
off, multiply them by 5, by rea'on five Foot 
maketh a Geometrical pace, and the product 
will be 2655, which will not be one Foot, by 


reaſon you are always to cut off four Figures 


3 there, 
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therefore ſeeing that 12 inches make one 
foot, multinly 3685 by 12, andthe product 
will be 4422C, which is 4 inches and 4220 
Parts of 1,0c0 of aninch, But in my opi- 
nion this is more curions then necffary, yer 
I think good you ſhould know what that. Fra- 
ion fignifies, and how 10 rediice it into a 
more con:mon Number, $0 | hope by his 
you may be able to finde any conveniert Di- 
tance or Altitude, the ſame may b* per fo: m- 
ed, if you ſtand on the top of any high ſow- 
er, »tceple or {.liff, whole heights known,or 
found out by the former given Rules. 


EXAMPLE IL. 


Suppoſe in the former FigureI were ſtand- 
ing on ſome Tower, or top of ſome Cliff or 
"Steeple, whoſe height from the level of the 
Ground were ' 41 Paces, as the line D.C, 
And 1 would know how far it Is to A. 
Then with . my, Quadrant I obſerve the 
Angle at D, and findeit to be ©6 Degrees 
and 4 tenths of a Degree, for which Num. 
ber I look in the latter part of the Table, 
and againſt 3s in the little Column, and 
under 4 at head, I find 158946 , which 
muſt þe multiplicd by 41, the product is 
| Y IF © 6516786" 


as Ho 
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65167386, which is above one pace lels 
then the Diftance before found. yer near e- 
nough to the truth, for fo ſhort a Mea- 
ſur'd Diſtance as 41 paces. For the er- 
rour will be as much in Trigonomctry, 
unleſs we could know the Anple nearer 
then the 17 tenth of a Depree, which 
is as near as any common inftrument will 
vive by Obſervation. So by this Rule you 
may obferve all the convenient Diſtances cf 
any Ground round abour any Caſtle or 
Fott, which may be of good ule, if Enemies 
come near, provided that the Ground lic level 
with the Baſe. 

But this will not do, unleſs-there be a right 
Angle at one end of the: meaſured diſtance, 
which ſometimes cannot be with convenience 
had, and therefore T have added a ſmall can- 
non of Sines and Ta ngents to every 1th. part 
of a depree, which is as near as any com- 
mon Inſtr ument will take an Angle. 


The Deſcription of the Artificial Sines and 
Tangents are as followeth. 


Have ſet them downin a contrary forme 
to all others, as I have ſeen thefirſt littl: co- 


l:mn is degrees from 0:to 1:2:3 &lo to 29de- 
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Srees in the firft Page, and on the Right hand 
of this little Column followeth ten moreCo- 
Jumns on both the Pages as they lie open to 
your view, and theſe ten Columns are no- 
ted at the Head with o. 1. 2. 3, 4. 5. 6-7. 8. 
9. Which ſignifie every tenth part ofa degree, 
and as theſe two firſt pages are noted at the 
Head, ſo are the pages following, and the little 
Column continued from 29 degrees to 89z 
and there the little Co!umn endeth as to the 
Sines. | | 
Then next after the Sines followeth the 
Tangents, in the ſame form and order as the 
Sines with Tangents written at the Head of 


the Tables, the Deſcription being juſt the 


{ame 0: the Sines, 1 necd ſay no more of 
them. 

I havealſo added a ſmall Cannon of Loga- 
rithmns,ſo far as may be convenient for the 
taking of diſtances in Geometry call*d paces, 
which is 5 Foot to the pace, ol in that Mea- 
lure this Logarithm will ſerve for a diſtance 
of two mile almoſt. . 


The Deſcription of the Logarithms. 


Theſe Logarithms are ſet ſomthing contra- 
ry to others, and do contain as many Columns 
as the Sines and Tangents do, the firſt Column 
LN WD EY FETs to 
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£0 the. left hand is noted at head with num. 
Co- beginning in the firſt left hand page with 0, 
n to | and increaſing downward to 290 at the bot- 
no- || tom ofthe ſame page, and ſo gocth on in the 
. 8. | firſt Column. of each left hand page to 2090, 
ec, fſ and it increaſeth by tens, and the ſupplying 
the | Numbers are ſet at head in the ten Columng 
tle £ towards the righthand, and noted with o. 1: 
30s | 2+ 3-4. 5- 6-7-8. 9. fo having found the firft 
the I Figures in the little Column towards theleft 
| hand, you are to find the laft Figure of the 
he || Number at the head of the Table, and then 
he || at the Angle of Meeting, as in the former 
of || Tables you may find the Logarithm toany 
he | Number deſired, if it be not more then 
of || 2099,as will better appear in the Ule fol- 
flowing. | 
a- |) The Uſe of the Sines and Logarithms in | 
te | the firſt Example in page 159. For the uſin 
Sy of the Sight-Rule, firft you muſt Pa os 
a+ | that the firſt Figure towards the left hand | 
'C of any Logarithm is called Caracteraftick, | 
and they are to be altered: when there is any 
Fraction belonging to a whole Number, if 
there be but one Figure a Frattion, then you 
muſt make the firſt figure one place leſs, as 
here the Number given is 8:7, then look in 
the firſt page of the Logarithms in the little 
Column for $0, and in the ninth Lineof that 
| Column 
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Column you may finde it, then guiding your 
eye along that line till you come under 7 at 
the head of the right hand page, and in the 
Angle of Meeting you may finde 1:93952 
thenby reaſon the lalt Figure of the Given 
Number is a Fraction, you muſt account the | 
firſt Figure of your Logarithm to be aCipher, 
then it will ſtand thus, o 93952, and this 
Logarithm is the proper Lozarithm for 8 
foot, and 7 tenths of a joot; then look in the 
Table of Sines for the Since of 2 degrees and 
G tenth parts, which you may alſo finJe it! 
the firſt and {econd page thereof; and the 
third line in the firſt little Column you finde 
2, thenguide your eye in the fame linz tothe 
right hand page, and under 6 at thehead in 
the Angle of Meeting you may find 3:65 6709 
which is theArtificialSine deſired for two de 
Srees,& 6 tenth parts of a depree, then having 
found both the Logarithm and the Sine, add{ 
them together, and the Sum will {tind thus, 
9:59622, andthis is adefe&tive Loparithm, 
it being the Logarithm 6! leſs then one, 
\ therefore it can be but the Logarithm of a 
Fra&tion, therefore pyt by the firſt Figure 
thereof, and imagine it to be a Cipher, and 
then look for 0:5 5622, and in the firſt page 
and firſt line under 4, at the head I find 
©:50Jv6, which is a little too much, and 
by 
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by this you may underſtand that it is al- 
moſt four tenths of a foot. 

Bu: this is not near enongh the truth,there- 
fore you may take the firſt Figure of the Lo-. 
garithm to be a 1; and then it will ſtand thus 
1:59622, and the neareſt to this I finde inthe 
lecond page, and the fourth line of the Loga- 
rihmes, and under 9 at Head, and the 
N:1mbers anſwering to it in the firft little 
Column is 3, and at the head 9, which will be 
3 Decimal inches, and 9g tenth parts of a Dect- 
mal inch ; but you may come nearer tothe 
truth then this,if you will. but ſo Pole the firſt 
Figure of your Logarithm by a 2, then the 
Logarithm will ſtand thus 2:59622, and the 
) I neareft ro this 1 finde in the fourth page a« 

Fainſt 390 in the firſt Colunin, and under g 
at the Head, and this isas near as this Loga- 
ritium will do it without making proportion, 
anc! 3t will be a little tos much, and will ſtand 
thus, 3 Dectmal inches,and of parts of 100 of 
a De- ima! inch, or tenth of a foot. 

You may finde another way of workingof 
this in page 160 before-going, where the 
lerpth of the Gun is put in Decimal inches or 
tenths of a Foo!', which will be 87, the Loga- 
rithm thereof is 1:93952,and the Sine of two 
degrees and6 tenths is £:65670, which being 
added together makes 059622 3 then {yppole 
the 
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the firſt Figure thereof to be a 2, which j$ 
here a Cipher, and it will be thus 2:5962 
for which Number I look among the Loga 
rithmes, and the neareft to it | finde to be 
.2:59660, which 1s alittle roo much, and aſt 
gainſt it to thelefthand in the little Colum 
is 390, and over it at head is 5, which; yo 
muft place in the room of theCipher,and yo 
Number will be thus 3:95, you are to remem 
ber thatif in ſtead of a Cipher for the firf 
place of the Logarichm you placea 1, then the 
Lift Figure of the Number bake is a Fra&ti 
on; andif in theſameplace you put a 2, the 
two laſt Numbers of the Sura ſought for are 
two FraQtions,as in this caſe 3 Decimal inche 
and 95 parts of a 160 of a Decimal inch, 


How you may make theſe Log arithmes ſerve t 


20000 and upwards, by one Multiplica- 


tion, and the difference of two Loga- 
rithmes. 


Theſe Logarithmes as they are dire to 
2099, admit I would have them to ſerve to 
20-88, firft take the difference betwixt the 
Logarithm of 2099, and the Logarithm of 
2098, which you will find to be 20, then 
multiply 20 by 8, and the produt is 160, 


cut off the laft place to the right hand, and 
there 
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ch jShete will remain 16,which muft be added ts 
62 2.Mhe Logarithm of 2048, which is 3:3218 1,and 
.o0gz416 added, the Logarithm will be 3:32197; 
'o beſbut here 1s {omthing more to be known in 
ad ac{tthis cafe, before I paſs it ; you muſt under- 
umaſſſtand, that the Chara&eriftick, or the firft 

youſFigure or Cipher of the Logarithm tells you 
how many Figures is belonging to that Loga- 
nemJrithm, for if the firſt place to the left hand 
Wbe a Cipher, then the Numberthereunto be- 
Jlonging is but of one place ; but the firſt F+- 
gure being a 1, then the Number belonging 
to it is of two places; but if the Number be 
J of 3 places, then the firft Figure of the Loga- 
rithms is buta2: and if the Number be of 
PB places, as here in this Logarithm 2098, you 
find the firft figure of the Logarithm to be 3, 
but here by making of the Logarithm to ſerve 
to five places, which is 20933, I muſt make 
the ft: ſt Figure of the Logarithm to b2 a 4, 
then the perfe& Logarithm of 20998 will be 
4:32197, and ſo with little or no labour you 
to may make this ſhort bit of Logarichmes ſ-rve 
tofito more then 20 thouſand, and what hath 
hefbcen ſaid by this Figure of 8, the tame may 
of be done by any other Figure, always rem:m-« 
enÞbrins to cut ff the laſt place of the diffe. 
oO, rence multiplied, and to adde one to th: ficſt 
d Flgurc of the Logarichm to make :t 4. 

re Ha 
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Having 4 Logarithm given to find a Numb 
by proportion, one or two places more the 
the Charatteraſtick, or the fir#t Figure of tl 
Logarithm. 


Let the Logarithm given be 2:59622, th 
next leſſ:r Logarithm is 2:59550, which i 
the Logarithm of 394, then ſubſtract the Lo 
garithm of 394 from the Logarithm of 395 
and their difference will be 1 10, then tu» 
ſtratt the Logarithm of 394 from the Logx 
rithm given,2:59622,and their difference i; 
72, th:n ſuppole the difference betwixt 291 
and 295 tobe tcn ora 100, and you may taxe 
another Figure or two to Joyn to.394, thu 
if you divide 72 with one Cypher, it wil 
ſtand thus, 720, and it divided by 7 10 the 
Quotient is 6 which you may place to the 
right hand of 394, and it will be 3946, .bur ii 
you put two Cyphers to 72 and divide it by 
t10,and the Quotient will be 65, which be-[ 
ins placed to the right hand of 39, will be 
thus 39465, ſo by Divifion you increaſe your 
Nurber as you pleile to 30 or 40 thouſand 
which will be as far as you will have any occa: 
ſion for. 


/ 
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Multiplication by Logarithws. 


[Look for the Logarithms.of the two Num- 
bers that are to be Multipli'd, and add them 
together, and the ſum is the Logarithm of 
the Produtt thus,*if you were to Multiply 2 3 
by 75, the Logarithm of 23 is 1:36173y and 
the Logarithm of 75 is 1:87506, which acded 
together, is 3:2 3679, Which is the Logarithm 
of 1725, and ſo much is the Produtt of 78 
Multiplied by 23, and the like may be done 
with any other Numbers within the Compaſs 
of this Logarithm. 


Diviſion by the Logarithms, 


This is done by ſubſtrattion, if you would 
divide 1725 by 75, look the Logarithms of 
cach, and ſet the bigeſt Logarithm uppermoſt, 
and ſubſtratt the leſſer from it, and the Re- 
mainder is the Logarithm of the Quotient, 
the Logarithm of 1725 is 3:2 3679, and the 
Logarithm of 75 is 1:87 506, which being ſub- 
traced, the Remainder is 1:36173, which 
Loy Logarithm of 23 the Quotient de- 

red, 
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How to'take the; Arithmetical Complement of 
any Sine or Logarithm, 

. The Arithmetical Complement of an 
Sine, Tangent or Logarithm, is no other but 
to ſubſtca&t it from 1:000000, which is one 
place more then the Sines or Logarithms,- anc 
what remains is the Arithmetical Comple 
ment, but this may be as truly done as you 
take them out of the Book, thus, beginning 
at the left hand, fubſtra& each Figure trom 9 
and fet down the remainder for your uſe, and 
the laſt Figure towards the right hand yo 

are to ſubſtra& from 10, and ſet down the 
remainder, as ſuppoſe it were the laſt Loga| 
rithm of 23, Which is 1:36 173, than begin 
ning at one to the left hand I take one from 5 
and there remains$,. then take 3 from 9 re 
mains 6, and 6 from 9 remains 3, and 1 fro 

9 leaves 8,then 7 from 9 reſts two, and the laſt 
Figure, 3 from 10 leaveth 5, which ſer dow 

in order will ſtand thus, $:53827, and as you 
do by the Logarithms, the ſame way will 
ſerve for the Sines, and as for the Tangents 
they are the Arithmetical-Complements one 
of another in their Complements to 90 de 

grees, for if you have the Tangent of zo de- 
_grees, the Complement to go is 60, and tha 

Tangent 


—_ ce = my ey «1 
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angentof 5o is the Arithmetical Com- 
plement of . that - Tangent of zo D& 
Srees, Or you may take them as the 0- 
ther, taking care after you come to the Tan« 
gent of 4.5 degrees, for there you muſt caft 
away the firſt Figure to the left hand, and 
take the remaindersto 94 and the laſt to 10 
2s before dire&ted, 


How to work the Golden Rule, or Rulecof Pro3 
portion, by the Logarithmes. 


i 


| I having ſhewed you before how to take 
the Arithmetical Complement, the Golden 
:E Rule may be performed by one Addition- 
= Having the Diameter of one Circle and its 
-& Circumference, and the Diameter. of ano- 
1 ther Cirele given to find the Circumference 
of the ſecond Circle, , . - Ss 
Let theDiamerer of the firſt Circle be 113, 
and the Circumference 355,and the Diame- 
terof the fecond Circle 30; firſt, look the 
Logarithin'of 1 13, and take the Arithmeti- 
cal CHURN of that Logarithm 113, be- 
ing the firſt of the three Proportional Num+ 
ters given, and in all. Calesif you work the 
Rule of Three by the Logariihmes, you 
| muſt either add the Logarithm of the ſecond 
tf andthird together, and from that Sum ſubs 
t Oo tract 


aa 


mainder is the Logaritim of the fourth pro* 
portional Number or {um deſired, bur if you 
take Arithmetical Complement of the 6rft 
and add them all three together, it will be 
the fame as it you add and ſubſtract thus the 


Logarithm of | I13+ _ 2705308 
- The Logarithm of 3555 2:5J5023 
the Logarithm of 30s YV47712 
add the two laſt, makes 4302735 
the firſt ſubſtraft, _20530 


the remainder is the Logar. 94:5: ; 0-455 
of 94:2: Which is 94 A — EIvY 
And by Addition, thus 
the Arithmetical Complement 
of the Logarithm of 113, is 794693 


the Loparithm of 355»1s 255023 
the Losarithm of 30, iS 1:47712 


theLogarithm is the ſime with the 1:97427 
former, and eaſier done inmy Opinion, but 
this you'muſt always remember, to caſt away 
the Radius or firſt Figure to the leſt hand, 
or otherways you will have ſeven places in 
ficad of fix, and by this way you may work 


= thing in the Rule of thiee by one Addi. 


How 


Y rra& the Logarithm of the firft, and the re? 
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| } - to Extratt the ſquare Rodt by the Loz 


 garithms, 


This is very eaſily done, having any ſquare 
Number given to find the: Root thereof; 
you muſt-look the Logarithm of the Num- 
ber given, and ſet it. down, and take the 
halt of ir, or Civide it by 2, which is all 
one, and the remainder or Quotient isthe 
Logarithm of. the ſquare Rout defirce, I 
would know what is. the ſquare Root of 
2925, 1 look the Logaritkm thereof, and it 
is 3-30642, and the half of it is 1:6532 1, 
which Lfind at the beginning of the Loga- 
rithm, to þe the Logarithm oi 45, and that. 
15 the {quare Root of 2025, for it you Mul- 
tiply 4'5 by 45, the procud will be 2025, 
phich ,will prove the Root to be true Ex- 
tracted, 


Hew to Extrath the Cuve Root by the Leo 
| garuthms. 

Having any Number given that hath a, 
CubcRoot, find the Logarithm thexeot, and 
8 take one third part of that Logarithm, which 

| is by dividingit by 3, -and* the Quotient. ' 
is the Logarithm of -that Cube Root de. 
fired, bur if it be a Nuwber that, 

O 2 hath 
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harb not a Cube Root in a whole Namber 
' thenihe Root will be found to be a whole 
Number ,and part of a whole Number, whictiy 
may b« noted ina Decimal FraQtion, as by 3 
the ſecond Work following. 


EXAMPLE. 


Tf it b: deſired to have the Cube Root of 
1.7 28,theLogarithmtherof is 3 2 3754,which 
being divided by 3, the Quotient will be | 
107918,which found among the Logarithms 
will anſwer to the Number 12, which is the 
Root deſired, and may be thus proved ; mul- 
tiply. 12 by 12, the produtt is 144, which if 
you multiply. by 12, that produR will þe 
1728, which is the Cube of 12, the Num-. 
b:r firſt given, 


To findethe Cube Root of a Number which will 


have a Decimal Frattion, 


Suppole the Number given be 2098, the 
Logarithm is 3:32181, which divided by 3 
the Quotient will-be 1:10727. which Num- 
ber I teek, acconnting the firſt Figure to be 
a 3, and the neareſt | finde toit is 3:1072 1s 
vihich anſwers to 12.80, which-is ſomthing 
too little; but if. 1 ſhould take 3z:10755, 


Which 
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which anſwereth to 12:81, it would bea 
,y | great deal too much, for thefirſt is but 6 th0 
y little, and the ſecond is 28 teo much, ahd 
| thoſe that pleaſe may make proportion, as is 
þcfore directed. 


Fj Howto find any gnacce ſſeable dift.ince within 
h | common fight, by help of an In(trumenty cc. 


Firſt, finde a convenient place where you 
may obferve the Obje&, or Obje&s, at two 
ſeveral Stations; then ſet up an Inſtrument 
at the firſt tation, and take the quantity of 
the Angle b:tween the Objet and the ſecond 
Station, and Note that down in your book 1 
then mealure the dRance from the firſt Ra. 

| tion to the ſecond, an! there {it up the In- 
| ftrumentagain, and carefully tind the Angle 
between: the firſt ſtation! and the ObjeR; and 
note that al{o-in your book, then 1dd both 
thoſe Angles togerher, and ſibſtract their 
Sum from: 180, and the' remairder is the 
Angle at the Obie, (for in any Triangle 
whatlocver, all th- three' Angles added to- 
gether make 180 degrees,) baving found the 
Angle at rhe Obj:@,' the mealured diftance 
will be a fide oppoſite to it, then the propor- 
tion'wilt be thus 3, as'the Sifie of che Angle 
at the ObjeR is to the Logarithm of the meg - | 
ſured 
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lured diftince, fo is the Sine of the Angle 
taken at the firit Ration to the Logarithmol 

"its oppoſite fide, which is the diftance be 
tween the objett and tho ſecond ſtation, 

Py the fame Rule you may find the CiÞ 

' Nance c# the object, and ihe firſt Ration 
for the Sine of the Angle at the 9' j2&, and 

| the Logarithm'at the meiſured d:itance 

are the fame, bat. inftead of the Anzle at the 
firſt ſtation, you mult take the Angle as the 
{ccond ſtation. 


a RP EXAMPLE 


mac. 42A cm Owe a wy; Han Ad . af 


In the latter end of Summer, 1675 Mr, 
Richard Pye, Maſter Gunner at the Block- | 
bouſe at Graves-End, defired ſeveral Gunners || | 
dwelling about. Londen, to come down ta 

ſhoot ſome Ranges out cf the Block: houſe 
down the River, he haying/lcave (as he ſail) 
from ihe Right Honourabl-, the Maſter- 
General of his Myjeſties Ordnance; where- | 
upon in October then next following, ny ſelf 
and ſcveral others went down for that pur- 
poſe ; Ranges being the principal thing want: 
ing in'this Art. 

. And when wecame down, after ſome dil- 
courſe with my worthy Friend Mr. Pyze, he 
y;ens to acquaint his Governour to what end } 
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were come, but (as he told us) afterwards 
the Governour refuſed to give us leave, 
which very much troubled us that we ſhould 


| loſe ourtime and {pend our money to no pur- 


poſe ; however to pals away the time while 
we ſtaid there; having an Inſtrument and 
Chain, we imploy*d our telves to find the 
diſtance between the two Fack-ſtaves there, 
which was done upon the upper end of 
the ground on the back fide of the Block- 
houſe, a \inall-Figure of the manner of which 
Work followeth at the end oi this Example. 

The Line A. B. is the meaſures diſtancez 
the firſt ſtation 07 A. and the Angle between 
Graves-End Jzck at C. and the ſecond 
Nation at 3. is £3 degrees and 10 minutess 
and treAngle atD;A: 3:15 84deg. andgo mins 
and ſo muca is the quantity of the Angle be- 
tween the Jack-/taff at Tilbury and the fe- 
cond ſtation; then having obſerved the An- 
oles of both the obje&ts, meaſure from the 
firit &:tion to the ſecond, and 1et down the 
meaſured diſtance 220 Yards, . 

Tncn you nuft ſet up the Inſtrument 
at the ſecond ſtation at B, and take the 
quantity of the Angle from the firſt ſta- 
tion to C, the place of the Flag on 
Graves-End fide which is 33 degrees and 


49 minutcs. 
uy O 4 Then 
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"Then from the farft ſtationat A to D, you 
wil! find ts be $2 Degrees and 4o Minutes; 
"which is the quantity of the Angle of 
ID. 7 2995 
Then to find the Angle at C, take the 
Angle obſerved at the firſt and ſecond Sta- 
gion, and add thein together, the firſt being 
'63:10, andthe ſecond is 33:40, which ad- 
ded together makes 96:50, which being ſub- 
ftratedfrom' 180 Degrees, ' remains for the 
Angle at'C B83 Degrees 'and '10 minures. 
And then of the Triangle A,B,C, you have 
gained all the Angles'and one fide, which is 
the meaſured diſtance A B, 220 yards; the 
other ſides may be found thus, as the Sine of 
$3 degrees'and 19 minutes, (which'is the - 
Angle found at Graveriend Fack-Sraff, is to 
the meaſured diftance 220, fois the Angle at 
;A63 degrees and 10 minutes to the fide C, B, 
197 yards, and 7 tenths of a yard, ' ' 
And again,” as the Sine 83:10 is tothe ſide 
220, {0is ihe Sine of 3 3.40, to the ſid: AC, 
123 yards, and by this means you have gain- 
ed all the three fides, viz. AJC, 123, 
BC, 197:7, and A B,220, Now it will be 
required te find the lengthof a Perpendicu- 
lar, thatwill fall from the Angle C onthe 
Line A B, which may be done thus, as the 
adius or Sine of go, is tothe fide AC, 123, 
vt 68 p 6 #1 o {o 


v 


D 
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{ is th- Sine of the Angleat A, 63 Degrees 
and 10 to the length of the Perpendicular 
defired 103.8. 

* You may find the Angle at the Jack-taffe 
on Ti/bury fi.ic, this the Angle at the firſt 
ſtation is 84 degrees and 50 minutes, which 
is litte more then eight tenths of a degree, 
and the Angle at the tecond ſtation to Tilbs- 
7y, is 82 degrees and 8 tenths, which being 
added both rogether, makes 157: 6 tenths, 
which b:ing ſubſtra&ed from 1%, remains 
12 degrees andy tenths,whic'1is the Angle at 
Tilbury-Fack;ſtaff, then as the Sine of 12 de« 
Srecs & 4 tenths, Arithm.Com. is o6680r 
to the oppoſite ſideAB.22uYards 234242 
ſois the Sine of 84 degr. 8 tenths 934821 


to the {ide B. D.----1020 Yards, 3086+ 


and for the finding of the | other fide, 


the two ficſt Nuiwrbers of the tormer 
work ſerveth again, ſo you have no more to 
do then to add to them the Sine of 82 degrees 
and 8 tenths,which is 999656, and their ſum 
will be 300699, which is the Logarithm of 
1015, which is the fide A D. or thediſtance 
from the firſt ſtation to the Fach-ſlaff at Til- 
bury, from which ſubſtratt the length of the 
Perpendicular before found 109:8, the re- 
mainder will be 90s Yards and 2 tenths of a 
'Yard, from which take $80, the mounrer 
_ ar 


— 
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| yards inhalf a mile, and there will remain 
26 yards, and ſo b:twixt the two Jack: ſtayes 
is found to be half a mile and 26 yards, as 
for the Frafion it is necdleſs, 

If any will be fo curious, they may find 
the lenzth of the Perpendicular that will fall 
upon the Line of Meaſured Diſtance AB 
and {ubſtra the I:fler Perpendicular from 
the greater, and the remainder is the diſtance 
in yards, | 

I hope I have been fo plain in this, that 
any that will give their mind to this kind of 
Learning, may be able to take any inaccel[- 
ſible diſtance within common ſight. 


Having two Sides and an Anple included to find 
the oppoſi.e ſide. 

As in the Diagram hereunto annexed, let 
the ſide B C 197:7 be given, and the ſide BD 
10,19 then ſubſtract the Angle A B C, which 
45 33d 40 from theAngleABD82d 40, and 
theirdift. r:nce is 49d, and fo much is the 
quartity ef the Angle C BD, then lay as the 
lum of the ſides, which is 12 16:7 1: to the 
difference of the ſides 821:3,/0is the Tangent 
of halt the Angles unknown, which you muſt 
find thus,ſubftra& 49d from 195 4 &the dif- 
ference is 131 d,the half of whichis £5 d and 
30 minutes,or fave;tenth parts of adegrec,the 
half ofthe Angles unknown, the fourth Num- 
| ber 
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þer will be the Tangent of the difference of 

the two Anoles unknown, ” which being added to 
ha'f the Angles unknown maketh the greater 
Anele, and if it be fubſtracted from half the 
Angles unknown, there will remain the leſſer 


Angle. _ Compl-Arithm: 

of theLrgr. of the ſum « fthehi es, 1216:7:5:51582 
The Log. of the difference : 82123 2 291450 
Tang. vf haji the Angles unhnowa _E5*5_: 0341386 
The Tangent of tte difference is $6:107; 17163 


then 24d 55 to 65:5. *nd the ſum is 121d 5, which is the 
AigieB CD, then jubſtrat £6 from 65:5, and there» 
mainder is the An;le BDC,94d s, now you have all the 
Angles and two ſides, now the diſtance of C D may be 
found withour thePerpen/icular,thus as theSine arDgd 5 
1s to hc fide C B 197:7, fo 1s the Sine ar B49 tothe fide 
CDco4 Which differeth fromthe former bur a little. 
Hiving three Sides of 4 Triangie given 10 find 0n what 
P;yt of the Paſe the Perpendicular muſt fall. 

There b: ing 2 little ſpare paper, I will here fhew yeu 
how to find upon what place of the Baſe. the Perpendicular 
will (4]l, take the Bale to be the meaſured Diſtance,which 
is a5 before ::0 yards, and the fide A & 123 yatds, and. 
the.third fide B C 15pyardsand 8 tenths of a yard, then 
having the three fides given the proportion will be thus; 
as the bale a Þ 220 isto the ſum cf buth the other ſides, 
320and 8 t:nths, viz, ACand BC,  ſois the difference 
of the ſame two ſides 54and8 tenths to 63 and 6 tenths, 
which being added to the Baſe A B, 220 mokes 283 : 6 
ren:hs, the ha:f whereof is 141;8 tenths, the Diſtance of 
th: Pcr;er diculat from B, then ſubſtrat 63 and 6 eenths 
from 2:6, and the remainder is 1-6 and 4 tenths, the half 
i592 an{2 tenths, rhe Diſlance from A to the Perpendi- 
cul1r,ind ſo you may finde the dillance of any Ferpendi- 
cular from eachend of the baſe at your pleaſure, 


AT ablt of Sines, Tangents and Logarithms- yall; 
w2NES 


S;nes. 


—— 
Em 
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| 18-2413; 8.28324 8-12193/3.35;78 8.38796 
| 218. 54281 3. 5.6400! - 5 14.19j8-50 340j3$.52197 
of 3'8-7 1880 8.73303 8.74530[3-750 I err IQ 
L 48-345 348-55 +293-85474/3.8749412.33490 
| $15-940308.94887 5.957238 96553'8.97363 
F 6'9.91923'0.0253919-03342/9,04034 9.94715 
* 719-03589'9.09202 9.0980719.1040210. 10995 
'89.14355/9-14891 915421 9.1594319-16450 
 9/9-19433 9. 19909 9.20380 9.20845 9.21305 
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5.33490; 


| 00.099097.24188377. ;.4.29 17 71900 7.84393] 


09.23957|9-24395 2-248189-25237] 25652 
1119-28050(9.28448 9-2883 30.292 14|0,2959 if 
1219. 317830.3214 3 9:3249519-3284.4]9. 33 190 

$]9-3520919-355 36.9-35860,9. 361829. 36502 
1:17. 38367]9.386709.33 1719.39 26gl9.39566; 


15,9-41309/9.41581'9-41861'9,4213919-424 16 


69.449349.4429719-44559Þp-4431919.45077 
17 9.4559 [19-4584 19.47036Þ-473309-47573 
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